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High-Duty Cast Iron 


It is a strange thought that the Institution 
of Mechanical Engineers should have orginated 
an extremely long and valuable series of reports 
on ‘‘ Alloys ’’ before they turned their attention 
to such a basic raw material as cast iron. More- 
over, a reference to the very valuable subject 
index which they publish periodically shows that 
neither foundry practice nor cast iron entered 
their province for more than a decade. This 
state of affairs possibly resulted in the formation 
of the Institute of British Foundrymen, and 
from it sprang the Cast Iron Research Associa- 
tion. The moment that its mind was made up, 
however, the Institution set out on the task of 
getting to know just what the various grades 
of cast iron will today accomplish. Whilst the 
Report which was presented to them last Fri- 
day by Mr. J. G. Pearce (Director of the British 
Cast Iron Research Association) on behalf of the 
Committee was entitled High-Duty Cast Iron 
for General Engineering Purposes, yet ordinary 
cast iron had, force majeure, to enter into the 
picture. Rightly, there was no tacit assumption 
that engineers knew all about this material, and 
though the first part of the Report seemed rather 
elementary to those well versed in modern 
foundry practice, yet it was a very useful pre- 
requisite to a proper understanding of the sub- 
ject If the 5- to 8ton material still referred 
to in mechanical engineers’ handbooks is sup- 
posed to represent ordinary cast iron, then in 
truth the general run of castings made by British 
industry enters into the category “ high-duty.” 
The publicity cast iron will receive from this 
Report will favourably react on the foundry 
industry. Already, the publication of the B.S. 


Specification for high-duty iron has very con- 
siderably widened its field of use in marine 
and heavy engineering. It is expected that 
when the Report of the Institute of British 
Foundrymen on Cast Iron receives full publica- 
tion a further impetus will be given to the use 
of cast iron. The staff of the Bureau of In- 
formation on Nickel has done excellent work in 
lecturing before the technicians attached to the 
chemical, paper and a host of other industries. 
Yet all the efforts must play second fiddle to the 
Report given last Friday, because in this case, 
the Institution of Mechanical Engineers not only 
called the tune, but also paid the piper—the 
piper in this case being the resources of the 
Cast Iron Research Association. It is useless for 
the British foundry industry to issue the second 
highest strength specification for cast iron in the 
world if the engineering industry does not 
appreciate this fact, and too much publicity 
cannot be given to the general advance which 
this alloy has made in recent years. 





B.C.1.R.A. Progress 
The annual report of the British Cast Tron 


Research Association shows that steady progress 
was maintained for the year. It now has a staff 
of about forty, and its laboratories and offices 
cover about 12,000 sq. ft.; it has recently begun 
a small foundry for experimental work, with 
about 2,500 sq. ft. The progress made has been 
continuous for the past few years. In the 
address at the annual luncheon which the Presi- 
dent, Lord Dudley, was unfortunately unable to 
deliver in person, although Prof. Turner depu- 
tised most admirably for him, the principal items 
of development for the year were picked out. It 
has been found possible to obtain refined 
graphite irons (i.e., of the so-called eutectic or 
supercooled graphite type) from the cupola. An 
intimate connection has been found between 
graphite size and shrinkage. A new type of 
heat-resisting iron containing aluminium has 
been developed. Notable progress has been made 
on the separation and estimation of non-metallic 
inclusions in cast iron and pig-iron. A _ prelimi- 
nary report has been prepared for the Institu- 
tion of Mechanical Engineers on high-duty irons 
for engineering purposes. Work on the problems 
of vitreous enamelling has been intensified. 


An encouraging beginning has been made on 
the creation of a fund for building and equip- 
ment opened a year ago by Lord Dudley, and in 
the event of a national emergency the Council 
has arranged that the services normally available 
to members will be continued and advice, experi- 
ence, tests or experimental trials needed in such 
an eventuality, which, if it arose, would create 
entirely new problems, will be available. 

It was indicated that negotiations are proceed- 
ing with the Department of Scientific and Indus- 
trial Research with respect to granting aid for 
the next five-year period, to follow the one expir- 
ing in June next, and it is clear from the past 
five years that the basis adopted will determine 
very largely the course of events. In any case, 
however, the industry will have every induce- 
ment to support the Association in future, and 
everybody who has the well-being of the industry 
at heart will wish it success. 
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Notes from the Branches 


LONDON 

The practice which has been followed since the 
inception of the London Section of the Institute 
of Metals, of holding joint meetings with the 
London Branch of the Institute of British Foun- 
drymen, was continued this year, as usual. The 
meeting was held in the Charing Cross Hotel on 
Wednesday, December 7, when a comprehensive 
Paper on modern non-ferrous foundry practice 
was read to a large audience by Mr. F. Hudson, 
who is a member of both Institutes. 

Mr. Barrington Hooper, C.B.E., a Vice-Presi- 
dent of the London Branch of the Institute of 
British Foundrymen, presided, the foundrymen 
being the hosts on this occasion. He was accom- 
panied by Mr. W. Newman, chairman of the 
London Section of the Institute of Metals. Mr. 
Barrington Hooper recalled that the first meet- 
ing ever held by the London Section of the Insti- 
tute of Metals was a joint meeting with the 
Institute of British Foundrymen, in December, 
1921; and on a similar occasion in 1927 Mr. 
Newman had been the lecturer. 


NEWCASTLE 


Members of the Newcastle-upon-Tyne Branch 
of the Institute of British Foundrymen visited 
Jarrow Tube Works, Limited, at Jarrow, last 
month. These works were recently erected for 
the production of hot finished and cold-drawn 
weldless steel tubes. On arrival, the visitors 
were received by Mr. W. Scott (managing 
director), who, with Mr. R. Smith (works 
manager) and Mr. H. W. Dick (production 
manager), conducted them round the works, 
where they were able to see tubes manufactured 
from the billet to the finished product. 

Following the visit the members were enter- 
tained to tea in the works canteen of Jarrow 
Metal Industries, Limited, an associated com- 
pany of Jarrow Tube Works, Limited. After tea 
Mr. Scott gave a brief talk on the manufacture 
of tubes. 

At the conclusion of the talk, Mr. G. Exston 
(Branch-President) proposed a very hearty vote 
of thanks to Mr. Scott and his co-directors for 
the reception extended to the members, and for 
the early opportunity they had been given of see- 
ing the process of tube manufacture, which, he 
said, was new to him. He hoped that the works 
would have a very successful future. These 
remarks were supported by Mr. J. Smita and 
Mr. Guest. 

After Mr. Scort had replied, Mr. Exston 
asked Mr. J. Stott to read a Paper entitled ‘‘ A 
Chemist Looks at the Foundry.’’ This will ap- 
pear in a subsequent issue, together with the 
discussion which followed. 

On the proposition of the Brancu-PRESIDENT, 
seconded by Mr. T. B. Burrows, Mr. Stott was 
thanked for his address. 








Arms Advisory Panel 





The Prime Minister announced in the House of 
Commons last week the names of the Armaments 
Advisory Panel of business men. The members 
are:—Mr. J. S. Addison; Sir George Beharrell 
(chairman of the Dunlop Rubber Company, Limited, 
and a former President of the Federation of British 
Industries) ; Mr. Peter F. Bennett (President of the 
F.B.1., a director of Imperial Chemical Industries. 
Limited, chairman and joint managing director of 
the Birmingham company of Joseph Lucas, Limited) ; 
Mr. J. O. M. Clark; Sir Geoffrey Clarke (managing 
director of the Telegraph Construction and Main- 
tenance Company, Limited); and Mr. Francis 
D’Arey Cooper. 








Wittiam Doxrorp & Sons, Liairep, the Sunder- 
land shipbuilders, have received an order from Greek 
owners for a motorship of 9,500 tons deadweight. 
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lron and Steel Prices 


Reduced 


NEW RATES FOR JANUARY-JUNE, 1939 


The British Iron and Steel Federation announce that, 
with the concurrence of the Import Duties Advisory 
Committee, the affiliated Associations concerned have 
decided to reduce prices over a wide range of products, 
the chief of which are shown below. ; 

The new prices thus established will become effective 
on January | next and will hold until June 30, 1939, 
subject to the proviso in all sales and contracts that 
deliveries after the latter date will be at the Association 
prices then ruling. For convenience, the new prices 
shown below are those (where zone rates apply) for the 
North-East Coast area; the reductions shown apply to 
all district rates :— 


New Reduc- 
price. tion. 
(Per ton.) 
Pig-Iron : Sea 2 & @. 
Basic ; dus ea ai 412 6 7 6 
Hematite No.1 .. os sha 6 0 6 12 6 
Heavy Steel Products : 
Plates (heavy, medium and 
chequered) 1010 6 17 6 
Joists and sections os a a ee eS 
Rails (heavy) ae me) ae 910 0 12 6 


Semi-Finished Steel : 
Soft basic billets, blooms and slabs 
for re-rolling :— 


Untested 776 #10 0 
Tested ve ae + C286 1 SD 
Forging billets, blooms and slabs, 
basic ae “ ne . ©9060 HS 
Sheet and tinplate bars .. +t @ 4 
Rolled and Re-rolled Products : 
Merchant bars :— 
Untested ok ae -. BBO BO 
Tested as sie oe 15 0 18 0 
Hoop and strip .. es « fe Ts. Bs 
Sheets : 
Black os sis es -- 1415 0 20 0 
Galvanised. . are "a » ew & ee BO 


An announcement has also been made regarding 
prices of forge and foundry pig-iron to rule after 
December 31. There will be a reduction in the zone 
rates of 10s. per ton. but no period of stabilisation 
is laid down for the new prices, as is the case with 
steel. 

In order to prevent any possible misunderstanding 
the International Black and Galvanised Sheet Comp- 
toirs announce that general export-trade prices for 
black and galvanised sheets remain unchanged, and 
that the reductions fixed to operate during the first 
half of next year apply only to the home markets. 








A New Design of Pipe Clip 





From the asbestos pipe interests we have re- 
ceived a card which gives some details of a 
fixture for rainwater fall-pipes. As asbestos fall- 
pipes apparently carry no ears, a fitting, shown 
in Fig. 1, has been designed. A major feature of 
this design is that it allows the pipe to be rotated 








in the fitting without complete dismantling, so 
that the pipe can be painted satisfactorily all 
over. If such a fitting were applied to cast iron, 
the elimination ef ears would allow the pipes to 
be made by the centrifugal process. The card 
states that the design is registered, and a Patent 
application has been filed. 
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The Evaluation of 
Returned Scrap 





By a Starr MATHEMATICIAN, 


Foundrymen often experience difficulty in 
evaluating for costing purposes that part of the 
charge which consists of runners, risers, 0) er- 
metal, etc. All other components of the charyze, 
being bought, can be calculated at their in- 
voiced prices. In the ascertainment of the melt- 
ing costs, there has to be taken into considcra- 
tion such items as fuel, flux, refractories, in- 
terest, depreciation, melting losses and main- 
tenance, which can be itemised and totalled to 
yield a figure to be expressed in this article as 
melting costs. To find simultaneously the costs 
of the liquid metal and that of the returned 
scrap, the following method of calculation is 
recommended :— 

Let the cost of the metallic charge, excluding 
the cost of the returned scrap, be « shillings 

Let the total melting costs be k shillings and 
the cost of the returned scrap y shillings. 

The cost of the charge is therefore x + y into 
the furnace and x + y + k at the spout. 

If a per cent. of the final metal is returned 
to the furnace as scrap, the cost of this returned 
serap will be 

a 

oo (& + ¥ +H), : 
which, according to the primary assumption 
made, is equal to y. Equating, we get:— 


y = (x + y+ k). 
Solving this equation for y, we get:— 
a(x + k) 
“as * OO 


which is the required expression for calculating 
the cost of the returned scrap. 

Example 1.—In an indirect rocking-are fur- 
nace, the charge consisted of 40 per cent. pig- 
iron, 15 per cent. bought scrap, 20 per cent. 
cast-iron borings and 25 per cent. returned 
scrap. The cost of the charge (x) was 70s. 6d. 
and the melting costs (k) 61s. 6d. Substitut- 
ing these values and a = 25 in equation I, we 
get y = 44s. 

The total cost of metal in the charge was 
therefore 70s. 6d. + 44s. = 114s. 6d. At the 
spout, the cost of the metal was hence 6ls. 6d. 
+ 114s. 6d. = 176s. A quarter of this metal 
goes back as returned scrap and has thus cost 
176s. + 4, equal to 44s., as found by means of 
the equation given. 

Example 2.—In a direct-arc three-phase fur- 
nace, the charge consisted of the same com- 
ponents as above, and the cost of the charge 
was again 70s. 6d., while the melting costs were 
41s. 6d. Substituting these values in equation | 
and again putting a= 25, we get y = 37s. 4d. 
The total cost of the metal in the charge was 


therefore 70s. 6d. + 37s. 4d. = 107s. 10d. At 
the spout, the cost of the metal was hence 
dls. 6d. + 107s. 10d. = 149s. 4d., of which a 


quarter goes back as returned scrap, thus cost- 
ing 149s. 4d. + 4 = 37s. 4d., as found by means 
of equation I. 

Example 3.—Taking the same initial figures 
as above, but returning only 10 per cent. of the 
final metal at the spout to the furnace, i.¢., 
a = 10, we get y = 12s. 53d. The total cost of 
the charge is then 70s. 6d. + 12s. 53d., making 
82s. 1lid. Adding melting charges of 41s. 6d., 
the cost of the metal of the spout is 124s. 5}d., 
and the cost of the 10 per cent. returned scrap 
is then 12s. 51d., as calculated. 











CANADIAN PIG-IRON OUTPUT in the nine months to 
September totalled 554,845 tons, or 99,594 tons less 
than in the corresponding period of last yeal- 
Steel production .in the nine months was 911,005 tons. 
a decline of 166,457 tons on the parallel period of 
1937. 
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DECEMBER 22, 


FOUNDRY TRADE JOURNAL 


High-Duty Cast lrons for General 
Engineering Purposes 


FIRST REPORT OF RESEARCH COMMITTEE OF THE 
INSTITUTION OF MECHANICAL ENGINEERS 


Prepared for the Committee by the Reporter, Mr. J. G@. Pearce, M.Se., M.I.Mech.E. 





PART !.—_DEVELOPMENT AND PROPERTIES 


OF HIGH-DUTY IRONS 

In briefly describing the principal develop- 
iments in cast iron in recent years, it must be 
remembered that the new irons do not exist in 
sharply defined categories. They have involved 
closer control of raw materials, the use of refined 
pig-iron or steel scrap as a charge constituent, 
av wide range of alloy additions, special melting 
and foundry techniques, and heat-treatment. 
\ny given material may combine the use of two 
or more of these, and the complexity of sizes and 
service requirements in engineering design, 
coupled with the necessity of attaining a mini- 
mum ‘ratio of cost to life, calls on all the 
resources of the foundry metallurgist. At the 
same time, broad characteristic features may be 
distinguished. 

General grey-iron castings used for engineering 
purposes, covered by British Standard Specifica- 
tion No. 321, 1938, have ultimate tensile stresses 
in the two grades (C and A) specified, of 9 and 
11 tons per sq. in. on the standard 1.2-in. bar. 
Such a material structurally is a mixture of 
pearlite and ferrite, broken by coarse graphite 
flakes and the brittle phosphide compound. It 
represents. a limited advance on the commonest 
material and has made for many years. 
The demand for an improved quality of material 
for the steam engine yielded, by care in the 
choice of raw material and in manufacture, cast 
iron of about 14 to 15 tons per sq. in. tensile 
strength, conveniently called ‘‘ cylinder ’’ iron. 
The improvement arises mainly from a reduction 
in carbon content, leading to a reduction in the 
size and quantity of flake graphite, together 
with closer control of the silicon content in rela- 
tion to section, improving the proportion of 
nearlite in the structure. In due course, further 
development on the same lines, and with reduc- 
tion in phosphorus content, arising from the 
requirements of the heavy-oil engine, caused the 
development of cast iron of about 18 tons per 
sq. in. ultimate tensile stress, conveniently 
termed ‘‘ Diesel ’’ quality. 

In 1938 the first national specification for high- 
duty cast irons, British Standard Specification 
No. 786, was issued, covering three grades, 1, 2 
and 3. Grades 1 and 2 correspond approximately 
with the above-mentioned cylinder and Diesel 
qualities, and for the purpose of the present 
report a high-duty cast iron is considered as one 
which complies with the minimum requirements 
of grade 2 of this specification. The specification 
requires minimum tensile and transverse strength 
in standard bars of sizes varying to suit the 
cross-section of the castings they represent, the 
Specified strength falling slightly as the size of 
the bar increases from 0.875 to 2.1 in. in dia. 
\ppendix A of British Standard Specification No. 
780 constituting a summary of testing require- 
ments is reproduced in Table I, from page 11 of 
the specification. Further details may be ob- 
tained from the specification or from the British 
Standards Institution. It is important to note 
th the quality of material is defined by 
mechanical tests, and the founder is free to 
employ whatever mixtures and foundry technique 
he -hooses as long as the specified mechanical 
tes’. are met. This has favourable reactions on 
lovndry and metallurgical development. 
ile the engineer is mainly concerned with 
trength of materials used in design, he fre- 
quently needs and uses materials having special 
rserties to meet particular conditions relating 


heen 


to corrosion, heat, crosion or wear, magnetic 
properties, etc., where mechanical requirements 
are secondary. A number of special cast irons 
have been introduced to meet such conditions 
and are considered for the present purpose as 
high-duty cast irons, although they must not 





This Report, which was presented by 
Mr. Pearce to a meeting of the Institution 
of Mechanical Engineers, on December 16, 
is from a Committee of the Institution. 
In 1936 an Exploratory Committee was 
appointed, consisting of Dr. H. J. Gough ; 
Mr. A. Hoare; Mr. J. G. Pearce; Mr. P. 
Pritchard ; and Professor A. L. Mellanby, 
with power to co-opt, and as a result of 
their work, the Institution formed a 
Research Committee ‘‘ to make a system- 
atic and co-ordinated exploration of the 
properties and performance of high-duty 
cast irons, with special reference to their 
development and use for general engineering 
purposes.’’ Most of the Exploratory Com- 
mittee serve upon this Research Com- 
mittee, together with the following : 
Mr. Charles Day (Past-President of the 
Institution of Mechanical Engineers) ; 
Professor Gilbert Cook; Mr. Sterry B. 
Freeman, C.B.E.; Dr. W. T. Griffiths ; 
Mr. K. Headlam-Morley; Mr. W. A. 
Stanier(Vice-President, Institution of Mech- 
anical Engineers) ; Mr. Michael Stipelman ; 
Mr.C.G. Williams; and Mr. F.G. Woolard. 
The Report is divided into three parts, 
Part I (printed here slightly abridged) 
reviewing recent developments ; Part II 
dealing with tests on commercial materials, 
and Part III with experimental work on 
plain cast iron. The research is costing 
£1,200 per annum, and so far the pro- 
gramme envisages two years’ work, the 
final part of this programme being the 
making of a series of castings for service 
trials, the material and thermal treatment 
to be governed by the research results. 











necessarily be judged by British Standard Speci- 
fication No. 786. The basis of testing outlined in 
British Standard Specification No. 321 and 
British Standard Specification No. 786 is, how- 
ever, used fer all these materials. 


Use of Refined Pig-lron and Steel in Charges 


Cylinder irons or grade 1 irons can be made 
from the ordinary raw materials and resources 
of the foundry, with the exercise of proper care, 
for founders in this country are fortunate in the 
variety of pig-irons at their disposal. For irons of 
grade 2 quality, something further is required. 
The need is most simply met by a reduction in 
the total carbon content, which reduces the size 


and quantity of flake graphite, and also in the 


phosphorus content. This can conveniently be 
carried out by using, as a charge constituent, 
either refined pig-iron or selected steel scrap. 
Refined pig-iron is the product of a remelting or 
refining process subsequent to the making of 
blast-furnace pig, and can be obtained to any 
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required composition. The incorporation of steel 
scrap in cupola charges resulted originally in 
the cast product becoming known as “ semi- 
steel,’’ but the use of this obsolete term is de- 
precated, since the material is a true cast iron. 

Much empirical work has been done on the 
use of steel scrap as an addition to charges used 
for making cast iron, but with proper metal- 
Jurgical control its use can be carried to much 
greater lengths than is usual in the ordinary 
fuundry. In the process generally attributed to 
Kmnel, but developed independently elsewhere, 
up to 60 to 70 per cent. steel scrap or more is 
used in the cupola charge, with iron scrap and 
ferro-alloys, yielding a high-strength cast iron 
with a tensile strength of 20 to 23 tons per 
sq. in. The higher strengths are associated 
with lower total carbon contents, down to 2.2 
per cent., the silicon being raised to 2.5 per 
cent. or above, to maintain a grey and machinable 
structure. With these very low carbon contents, 
however, the metal has a short life in the ladle, 
is sensitive to minor variations in melting tech- 
nique and foundry practice, and gives rise to 
serious shrinkage difficulties when the total car- 
hon is below 2.5 per cent. In commercial prac- 
tice, therefore, the total carbon content is sel- 
dom Jess than 2.6 per cent. and more generally 
about 2.8 per cent., with silicon contents of 2.0 
to 2.5 per cent., according to section. The in- 
trinsic strength is lower, but a sounder casting 
results, and strength must never be obtained at 
the expense of soundness. Structurally, such 
material is all-pearlitic, broken only by fine- 
flake graphite and small amounts of phosphide. 
Tables VII and VIII (materials N63, N43, N44) 
illustrate this type. 


Hot-Mould Iron 

In the process for making cast iron in pre- 
heated moulds, associated with the names of 
Diefenthaler and Lanz and called ‘ Perlit ”’ 
iron, compositions can be poured which would 
normally be hard and unmachinable. In such 
cases medium-carbon Jow-silicon mixtures can 
be used, the preheated mould delaying the rate 
of cooling. Composition, mould temperature, 
and metal section are carefully adjusted to give 
a uniform all-pearlitic structure in varying sec- 
tions. Such cast iron is not characterised by @ 
high tensile strength, but gives sound tough 
castings of 15 to 18 tons per sq. in. tensile 
strength, and is used in applications where low 
silicon content is advantageous. The graphite 
in these irons is present in the form of medium- 
sized flake graphite. Table V (material N6O)Y 
represents a hot-mould iron, and may be com- 
pared with Tables Iff and IV. (materials N12, 
N76 and N77), representing ordinary good prac- 
tice. 

Alloy Cast Irons 


Various foundry difficulties limit the extent to 
which carbon and silicon may be reduced in 
the search for high-duty irons. The drastic 
greying action of silicon makes very fine control 
troublesome, and reduction in carbon content 
increases shrinkage. Where carbon and silicon 
are unduly low, there is also risk of chilling and’ 
consequent unmachinability in ‘thin sections. 
Metallurgists also desired to secure the improved 
properties in the matrix which experience with 
alloy steels indicated as likely to result from 
the addition of special elements. About the 
year 1925, alloy additions were made to cast 
iron; the first of these was nickel, now a very 
widely used addition. Mildly graphitising in 
action, it can be employed in part to replace sili- 
con, but in so doing, it toughens the matrix, 
whereas silicon embrittles it. 

Since nickel, unlike silicon, has not a suffi- 
ciently powerful greying action to cause the 
decomposition of pearlite to ferrite and graphite, 
the use of this element widens the range of sec- 
tions which, with a given composition, become 
pearlitic, and hence the difference in structure 
between varying sections is reduced. Nickel 
tends to keep thin sections grey and machin- 

D 
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able, and heavy sections dense and sound. More- 
over, nickel, by variation in the quantity added, 
ean. be used to produce every metallurgical struc- 
ture in cast iron, but for high-strength castings 
the quantity used is 1.0 to 1.5 per cent., with 
or without chromium amounting to 0.25 to 0.5 
per cent, 

Chromium hardens and strengthens cast iron, 
forming complex carbides of iron and chromium, 
more stable than iron carbide in unalloyed cast 
iron. This limits the proportion of chromium 
which can be used in castings required to be 
grey and machinable. It is of special value in 
heat-resisting castings. 

Molybdenum produces marked improvements 
jn strength and toughness of the irons in which 
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VILL (materials N43 and N44). Table X 
(materials N9 and N10) shows an iron which con- 
tains nickel and copper, developed for sound, 
dense, pressure-tight castings. Table XI 
(material N54) refers to an iron containing addi- 


tions of nickel and copper, and Table XII 
(material N55) to an iron containing nickel- 
chromium, developed for abrasion resistance ; 


Tables XIII (materials N84 and N85) and XIV 
(materials N51, N52 and N53) to irons contain- 
ing nickel; Table XVII and XVIII (materials 
N36, N38, N56, N57, N58 and N59) to those con- 
taining molybdenum with smal] quantities of 
nickel, chromium, copper; Table XIX (material 
N30) to those containing nickel-molybdenum ; 
Table XX (materials N47 and N48) to a non- 


TaBLE I.—Summary of Testing Requirements. 
_(Regeoduced from British Standard Speciation | No. 786, 1938.) 






























































Transverse test Tensile test 
tS oe ee eee eee a j nik m i 
Grade 1. Grade 2. Grade 3. —— 
Stan- ; _ chs iene Gee GMa SAE ———_ —__,_———- 
- = Mini- | Coire- Mini- | Corre- Mini- | Corre- — | 
mum | spond- mum | spond- mum | spond- la 
meter | between! break-| ing | Mini- | break-| ing | Mini- | break-| ing | Mini- | meter | Grade | Grade | Grade 
tent = ing | trans- | mum ing | trans-| mum ing trans- | mum of a 2. 3. 
hes ee * | load on} verse de- |loadon| verse | de- |loadon| verse | de- test | Tons | Tons | Tons 
ay 7 stan- jrupture| flec- | stan- |rupture| flec- | stan- jrupture| flec- | Piece. | per per |” per 
: dard | stress.| tion. | dard | stress.| tion, | dard | stress. | tion. | Ins. sq. | 84. sq. 
dia- | Tons | Ins. dia- | Tons | Ins, dia- | Tons | Ins. | in. | in. in. 
meter.| per meter.| per meter.| per 
Lbs, | 4q. in. Lbs. | sq. in. Lbs. | sq. in. 
3.875 12 1,270 | 25.9 | 0.11 1,420 | 28.9 | 0.12 1,620 | 33.0 | 0.13 | 0.564 | 15 | 18 22 
1.2 18 2,120 | 25.0 0.16 2,370 | 28.0 0.17 2,630 | 31.0 0.18 0.798 | 14 17 20 
1.6 18 4,800 | 24.0 0.13 5,400 | 27.0 0.14 6,000 | 30.0 0.16 1.128 | 13 |} 16 19 
2.1 24 8,000 23.6 | 0.17 8,850 | 26. a 1 0. 19 # 9.850 29.1 0.21 1.596 ; 12.5 _ es 15 2s 18 
it is used. The element has a dual action, both magnetic iron containing nickel-manganese; and 


toughening the matrix and exerting a slight 
hardening action by stabilising iron carbide. 

Copper has been more recently studied as an 
addition to cast iron. Its action is mildly 
graphitising, and it toughens the matrix. Its 
solubility in cast iron is, however, limited, but 
subject to this its action is not unlike that of 
nickel when used in small quantities. Alumi- 
nium is now being studied. It deoxidises in very 
small-quantities, graphitises in somewhat larger 
quantities, but when present to the extent of 
about 8 per cent. it begins to exert a carbide- 
stabilising action. It is of particular interest in 
heat-resisting irons. 

Other alloy additions are in use, but the irons 
illustrated in. the report contain nickel, chro- 
Taste If.—Materials N34 and N35. 

Type. For automobile cylinders and heads. Cupola-melted ; low alloy 


Microstructure: Pearlitic with medium to fine graphite ; small amount of phos- 
phide in network formation. 












































Mechanical Properties :— 
‘Trans- | Defiex-| Elastic} Ulti Brinell | Single | Repeated | Defiex 
verse jon, | mod- mate hard- | impact} impact on 
rupture | inches | ulus, tensile ness test, test, 18-inch 
stress, Ib. per| stress, No ft.-Ib. | number | span 
0-875- 8q. in. | tons per of (calcu- 
inch 106 | sq. in blows | lated), 
bar inches 
N34 33-0 0-13 _- 17-4 235 79 892 0-29 
N35; 31-6 0-13 18-6 194 241 92 2,248 0-29 
Chemical Analysis (percentages) :-— 
‘Total | Combined | Graphitic | Si | Mn | Ss P| Ce | CG 
carbon | carbon carbon | 
N34| 3-14 091 2:23 | 1-99| 0-95 | 0-112] 0-18 o16|0 19 
N3S| 3:18 0-87 231 2-06 | 0-92 | 0-103 | 0-17 | 0-21 ‘on 


























Table XXI (materials N37 and N38) to a special 
high-chromium iron for heat and _ corrosion. 
Table II may also be compared with Table XXII 
(materials N39 and N40), giving the properties 
of a similar material also containing copper. 

In considering the analyses of these and similar 
materials, when the quantity present of an alloy 
addition is small, it is difficult to decide whether 
it is present by accident or design. Obviously 
the wider use of alloy additions makes alloy scrap 
available, the use of which is bound to be re- 
flected if incorporated in unalloyed melts. This 
applies particularly to foundries making alloy 
iron. Ordinary unalloyed irons from such foun- 
dries are thus likely to contain small quantities 
of alloy additions. Sometimes small quantities 
may arise from their presence in pig-irons, and 
frequently additions are made _ deliberately 


Taste III.—Material N12. 


Type. For gas and oil engine castings. Cupola-melted, unalloyed. 

Microstructure; Pearlitic, with medium graphite. Medium amount of phosphide 
in network formation. 

Mechanical Properties :— 

















| | 
Transverse | Defiexion,| Elastic | Ultimate | Brinell | Single | Repeated 
rupture | inches modulus, | tensile hard- | impact impact 
tress, Ib. per stress, ness test, test, 
1-2-inch sq. in. | tons per No. ft.-Ib. | number 
bar | x 106 8q. in. of blows 
29-9 0-23 17-4 17-6 | 223 93 _ 
Chemical Analysis (percentages) :— 
Total | Combined| Graphitic} Si Mn s P 
carbon carbon carbon 
3-47 1-06 2-41 0-89 0-56 0-124 0-48 























Remarks: Both fulfil British Standard Specification No. 786, 1938, grade 2. 
Both sets from same foundry poured within a few days of each other. 
mium, molybdenum, copper. Alloy additions 
are used both singly gnd in combination, the 
most usual being nickel-chromium, nickel-copper, 
nickel-chromium-molybdenum, and copper- 
chromium, and to a lesser extent chromium- 
molybdenum and nickel-copper-chromium. Alloy 
additions in the small quantities used in engin- 
eering irons do not form separately visible micro- 

constituents. 

Table II (materials N34 and N35) gives the 
properties of an iron containing chromium and a 
small amount of copper. Table IX (materials 
N41 and N42) shows an iron containing copper- 
chromium and may be compared with a similar 
unalloyed iron already referred to above in Table 





Remarks : 0'875-inch bar, used for impact tests, mottled. Fulfils British Standard 
Specification No. 786, grade 2. 


through refined alloy pig-irons. Except, how- 
ever, in the case of chromium, the action of 
which is so drastic that its use in grey and 
machinable irons is limited to small quantities, 
special elements below, say, 0.2 per cent. may be 
disregarded so far as their influence on proper- 
ties is concerned, although this would be favour- 
able. Thus the iron in Table VIII would be 
regarded as non-alloyed. In Part II of the 
Report, alloy additions below 0.05 per cent. are 
reported as traces. 


Melting Practice 


While most cast’ irons are produced in the 
cupola furnace, various other types of furnaces 
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are now used to yield high-duty irons, freque .|y 
with alloy additions and using the inoculat sn 
technique referred to below. The air furnaw i, 
employed to a limited extent for making hi,:|:- 
duty cast iron from an all-pig mixture or from 
mixtures containing scrap cast iron and stvol, 
Such mixtures can be refined during melting. 
Rotary furnaces have also been developed during 
the last ten years, fired by pulverised coal, jl, 
or gas for melting high-duty irons from spe. ial 
charges and for ‘“‘ duplexing ”’ or refining moi:en 
iron from the cupola. The electric furnace, bo 
with indirect and direct arc, is also used, s 
larly for both melting from the cold and dup!» 
ing. Such furnaces yield higher melting tempera- 
tures and therefore offset the shorter tempera- 
ture range over which low-carbon metal is fluid. 
In addition, melts in them lend themselves to 
alloy additions, and control of temperature and 
composition is improved. Where necessary, car- 
burising is practicable and high-duty irons may 
be made synthetically from steel and ferro-alloys. 
Table XIX (material N30) refers to such an iron. 

Cast iron, which, due to pick-up from metal- 
lurgical coke, contains an undesirable quantity of 
sulphur, may have the sulphur removed in the 
ladle from cupola or other furnaces by means of 
soda ash. In Tables II to XXII inclusive, the 
type of melting furnace used is given in all 
cases. 

Inoculated Irons 

It has been found that a greying element such 
as silicon is much more effective when crushed 
and added to the molten metal than when in- 
cluded in pig-iron or scrap in the charge. The 
change produced by such ladle additions to a 
white iron is so pronounced, having regard to 
the quality added, that the method is referred to 
as inoculation. This method yields the highest 
strengths available to-day from grey irons, tested 
in the as-cast state. It also avoids white or 
mottled regions in irons which in practice are 
near the margin on account of low carbon and 
silicon contents, especially when run from fur- 
naces permitting a measure of superheating (i.e., 
heating to a temperature beyond that normally 
required for casting operations), which has been 
found to promote the formation of chilled struc- 
tures. Inoculation enables irons to be made 
of lower carbon and silicon contents without risk 
of hardness and hence yields higher strengths. 
It consists essentially of the addition of a graphi- 
tising material to an iron which, in the section 
required, would normally be white or mottled. 


TasLeE I1V.—.JJaterials N76 and N77. 


Type: For locomotive engine cylinders. ——— -melted, unalloyed. Medium 
phosphorus content for resistance to wear 

Microstructure: Pearlitic, with medium flake iets and phosphide network 

Mechanical Properties :— 



































Trans- ~} Defiex- | Elastic Ulti- Brinell | Single | Repeated 
verse ion, mod- mate hard- — —_ t 
rupture | inches ulus, tensile ness 
stress, Ib. per | stress, No. ft. wf. aimee 
1-2-inch $q. in. | tons per of 
bar x 106 8q. in. blows 
N76| 32-0 0-25 _ 18-4 242 90 580 
N77| 28-6 0-19 18-9 18-0 241 8-5 647 
Chemical Analysis (percentages) :— 
Total | Combined | Graphitic Si Mn Ss P Cr 
carbon carbon carbon ‘ 
3-06 0-81 2-25 1:32 | O57 | 0-133 | 0:76 | trace 


























Remarks: Fulfils British Standard Specification No. 786, grade 2. 


Two processes are in regular use in this 
country. ‘‘ Meehanite’’ is a low-carbon iron 
made from high steel charges, inoculated with 


calcium silicide and yielding strengths of 20 to 
23 tons per sq. in. in the highest grade. ‘‘ Ni- 
Tensyl’’ is similarly made, but alloyed with 


nickel and subsequently inoculated with silicon, 
giving strengths of 22 to 25 tons per sq. in. 
Still higher strengths are obtainable from heat- 
treatment or by further alloy additions with 
both these materials. Table XV (materials N13 
and N14), and Table XVI (materials N31 and 
N32), give the properties of inoculated irons. 
Structurally, inoculated irons are fully pearlitic, 
with relatively fine flake graphite. Such irons 
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yhere high stresses have to 


ye very uniform in 


getions. 


the purpose- of removal of 


Cupola-melted, ~ ge hot-mould iron. 


Microstructure: coarsely laminated cg 
graphite and a maa amount & phosphid 


Mechanical Properties — 


rduced sections are desired. 
vhere the ductility of cast steel is not essential, 
jgoculated irons are acting as substitutes. 
properties 


ye used for all types of engineering castings 


be met or where 


In some cases, 


They 


in varying 


Heat-Treatment 
The annealing of high-duty iron castings for 


internal stress is 


Taste V.—Material N60. 


Type: Medium and heavy engineering castings, including Diesel engines. 


ith medium and coarse flake 





























Transverse | Deflexion,| Elastic | Ultimate} Brinell | Single | Repeated 
rupture inches | modulus, ensile hard- | impact | impact 
stress, Ib. per stress, ness test, test, 
1-2-inch 9q. in. tons per No. ft.-Ib. | number 

ber x 106 sq. in of blows 

430 0:35 = 174 | 198 _ has 

342 0-37 18-4 16-6 185 = _ 

Chemical Analysis (percentages) :— 

Total Combined | Graphitic Si Mn Ss P 
carbon carbon carbon 

~ 346 0-95 221 093 | 078 | 0093 | O45 











and then slowly cooled. 


ment, 


Taste VIII.—Materials 


Emmel type 


practicable and is frequently practised. 
casting is heated to temperatures of 350 to 650 
deg. C. for about 1 hr. for each inch of section, 
This treatment has 
ompletely replaced the lengthy ageing treat- 
really a low-temperature annealing, in 


N43 and N44. 


Type: Por medium and light engineering castings Cupola-melted , unalloyed 


Remarks: This fulfils British Standard Specification No. 786, grade 2. 


The 


















































Microstructure: Pearlitie with medium-sized graphite Small amount of 
phosphide 
Mechanical Propertses — 
Trans- | Defiex-| Elastic Ulti- | Brinell | Single | Repeated | Deflex- 
verse | ion, mod- mate hard- | impact} impact | ion on 
| rapture | inches } ulus, | tensile ness test, test, 18-inch 
stress, Ib. per| stress, | No. | ft-lb | number | span 
6875- ' 8q. in. | tons per 1 of | (calcu- 
tech x10¢ | sq. in. t | blows | lated), 
bar | | | inches 
— ee —— 
Nal 339 | 010 | — | 176 | 260 | 71 | 905 | 0-23 
NH 343 | 0-13 | 206 | 17-9 259 | 83 665 _| 0-29 
Chemical Analysis (percentages) :— . 
Total | Com- | Graph-| Si | Mn | | s | P| Ni] Cr | Cul Mo 
carbon | bined itic ' 
Anse carbon | | | | | | 
265 | 0-91 1-74 | 2-39] 1-49| 0-079 | 0-23] Nil | 0-07| 0-06! Nil 








which daily temperature fluc 


: similar result. 
the annealing process a 
there is no change in the st 


n the contrary, 
provement in the properties. 

TABLE 
Type: Fe 


Microstructure: Pearlitic, medium flake graphite. 
Mechasmeal Properties :-— 


Remarks: These irons fulfil British Standard Specification No 786, grade 2 


tuations were used 


furing a period of storage in order to produce 
The temperatures and times 


re chosen so that 
ructure, and hence 


no drop in hardness or mechanical properties. 
there may 


even be an im- 
The treatment is 


XI.—Material N54. 


hght engineering castings. Cupola-melted, alloyed, and inoculated 









































ransverse | Deflexion, | Elastic | Ultimate Brinell | Single | Repeated 
upture inches | modulus, | tensile hard- | impact impact 
stress Ib. per | stress, ness test, test, 
é-nch 8q. In tons per | No. ft.-Ib. number 
ber x1 | $q. in. | of blows 
24 032 | 161 | 179 | ~- _ 
(henneal “nalysis (percentages) > 
| | | | | 
tal | Com. | Graph- | Si | Mn| S | P Ni Cr | Cu | Mo 
bos ed | itic | | } | 
bon | carbon | | | | 
8: | 221 | 2-26| 0-53 076 | 087 | 013 | Trace 0-28 | Trace 

a | | 

Remark fils British Standard Specification No. 786, grade 2. 
particularly useful for castings where a high 
egrec accuracy of dimensions with perman- 
Puce is required. 

Heat- eatment on the lines widely used for 
cel, involving quenching in a suitable medium, 
‘ or water, followed by tempering, has also 
ven developed. This treatment results in con- 
ders ] . . . 
——~ mprovement in mechanical properties, 
hd the 


igh-duty irons yield a greater relative 
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improvement through heat-treatment than com- 
mon irons. The treatment chosen depends on 
composition. Alloy additions such as nickel, 
manganese, or molybdenum lower the critical 
quenching speed, so that a milder quenching 
produces the results required. Tensile strength 
may be increased by as much as 50 per cent. 
by the heat-treatment of high-duty cast irons. 
Table VI (materials N61 and N62) illustrates 


Taste VI.—Materials N61 and N62. 


Type: lrons similar to N60, Table 5, but different melt. Heat-treated ; oil- 
quenched ws deg. C.; tempered $00 deg. 

Mi. senlesty dt d ite with medium 
ee See om ty p bd 


Mechanical Properties :-— 












































Trans- | Defiex- | Elastic Uhti- |-Brinell| Single | Repeated 
verse ion, mod- mate herd- | impact] impact 
rupture | inches | ulus, i ness test, test, 
stress, lb. per | stress, No. ft.-Ib. | number 
1:2-inch sq. in | tons per of 
bar x 106 8q. in. blows 
N6la 39-0 0-23 _ 229 285 _— — 
N6is | 402 0-28 166 23-7 295 - — 
N62a -- — 258 272 oa _— 
N628 a = a 24-2 252 = — 
Chemical Analysis (percentages) :— 
Total | Com- | Graph- Si Mn Ss P 
carbon | bined itic 
carbon | carbon 
N61 3-10 0-98 2-12 0-97 0-77 0-148 
N62 | _3-29 1-19 2-10 0-84 0-45 | 0-133 0-19 
Remarks: These irons fulfil British Standard Specification os 786, 3. 
S of N62 were tensile bars cut.from a heat-trea liner 
of composition and structure similar to N61. 


the beneficial effects of heat-treatment. Material 
N61 is the heat-treated form of material N60, 
referred to in Table V, whereas material N62 
gives the results obtained on test-pieces cut from 
« heat-treated cylinder liner of similar material. 







































































Tasie IX. 41 and N42. 
Type: For medium and light engineering castings Cupola-melted, alloyed 
Emmel type. 
Microstructure: Finely pearlitic with medium-sized graphite. Small amount 
of phosphide. 
Mechanical Properties :— 
Trans- | Deflex-| Elastic} Ulti Brinell | Single | Repeated | Defiex- 
verse ion, | mod- mate hard- | impact} impact | ion on 
rupture | inches | ulus, tensile ness test, test, 18-inch 
stress, Ib. per| stress, No. ft.-Ib | number | span 
0-875- sq. in. | tons per of (caleu- 
inch x 106 8q. in blows lated), 
bar inches 
N41} 31:8 0-11 _ 20-4 290 6-4 2,500 0-25 
N42| 33-1 0-13 18-1 18-0 268 8-4 1,830 0-29 
Chemical Analysis (percentages) :— 
Total | Com- | Graph-| Si |Mn| S | P| Ni | Cr Mo 
carbon | bined itic 
carbon | carbon | | ! 
272 | 0-86 | 1-86 | 2-26] 1-13] 0-094 | 0-28! Nil |0-14| 2-12! Nil 
Remarks: Meets British Standard gy No. 786, grade 2. Similar to 


irons N43 and N44, Table 8, 
superior in properties. 





an 


ig copper 


Malleable Cast Iron 

Malleable cast iron has been made for'genera- 
tions by casting a white iron and subsequently 
submitting it to an annealing process. In the 
case of so-called whiteheart malleable, as origin- 
ally made in Europe, the annealing treatment is 
partially decarburising and the ultimate struc- 
ture is pearlitic or ferritic, or a mixture of both, 


Taste XII.—Material N55. 


Type: For working under severe conditions of abrasion. Cupola- 
phe yee net nee for resistance to wear. 
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temper carbon nodules in ferrite. Recent tech- 
nical developments are tending to obscure the 
original distinction between these processes, and 
the foundry metallurgist to-day can obtain a 
variety of structures with appropriate proper- 
ties according to the composition and heat-treat- 
ment employed, service requirements determin- 
ing whether pearlitic, ferritic, or mixed struc- 
tures are needed. 

Whiteheart iron is covered by British Stan- 
dard Specification No. 309, 1927, and blackheart 
iron by British Standard Specification No. 310, 


Taste VII.—Material N63. 


T) pe: For medium and heavy engineering castings. Cupola-melted ; unalloyed. 
Emmel type. 

















Microstructure: Pearlitic with medium flake graphite. Sriall amount of 
Mechanical Properties — 

Transverse | Deflexion,! Elastic | Ultimate| Brinell | Single | Repeated 
rupture inches . | tensile hard- | impact | impact 
stress, Ib. per stress, ness test, test, 

1-2-inch sq. in. | tons per | No. ft-lb. 
ber x 106 8q. in of blows 
30-3 0-25 = 17-5 217 - — 
368 030 | 200 19-2 229 _ _ 
Chemical Analysis (percentages) :— 
Total Combined | Graphitic Si Mn Ss P 
carbon carbon carbon 
2:89 0-92 1-97 1-49 0-67 0-115 0-24 























Remarks: Meets British Standard Specification No. 786, grade 2. 


1927, in this country, but material substantially 
better than that specified can be regularly 
obtained. For whiteheart iron, a minimum ten- 
sile strength of 20 tons per sq. in. with 5 per 
cent. elongation and 45 deg. bend is specified ; 


N9 and N10. 


Type For light castings for compressor parts Cupola-melted. Alloyed to give 
sound, dense, pressure-tight castings 


Microstructure. Fine pearlitic with coarse to medium flake graphite. Medium 
amount of phosphide in network 


Mechamcal Properties :— 


Taste X.—Aaterials 









































Trans- Deftex-| Elastic Ulti- Brinell | Single [Repeated | Defiex- 
verse ion, mod- mate rd- |impact| impact | ion on 
rupture | inches | ulus, tensile ness test, test, 18-inch 
stress, ib. per| stress, No ft.-Ib | number span 
| 0-875- sq. in. | tons per of (caleu- 
inch | «106 | sq.in. | blows | lated), 
bar { | inches 
N9!| 374 0-16 _ 179 | 237 11-5 8,994 0-%6 
N10) 347 | 017 | 12:5 181 | 234 19 5,930 0-38 
' | 
Chemical Analysis (percentages) :-— 
| | 
Total | Combined | Graphitic | Si Mn 8 P Ni Cu 
carbon | carbon carbon | 
— —_——— | ________ ——_+}. ——s 
420 | 103 | 217 | 1-26 | 089 | 0125 | 046 182 | 0-36 











Remarks : These irons fulfil grade 2 of British Standard Specification No. 786. 


for blackheart, the minimum tensile strength is 
20 tons per sq. in. with 74 per cent. elongation 
and 90 deg. bend. Whiteheart iron tends to 
have a higher strength and a lower elongation 
than blackheart. Variations in the properties 
of blackheart malleable cast iron have in recent 
years been obtained by giving the material a 


Taste XIII.—Materials N84 and N85. 
Type: For light-section engineering castings. Cupola-melted ; alloyed. 


Microstructure of 0-875-inch bar: Fine pearlite with clusters of medium flake 
graphite and a fair amount of phosphide in a network. 



























































. , Mechanical Properties :— 
Microstructure: Fine pearlite with medium flake graphite and a fair amount of 
eutectic cementite. 
. Trans- | Defiex-| Elastic} Ulti- | Brinell | Single Defiex- 
Mechanical Properties :— verse ion, | mod- mate hard- | impact roy ion on 
— ulus, | tensile | ness | test, | test, | 28-inch 
Transverse | Defiexion,| Elastic | Ultimate| Brinell | Single | Repeated stress, Ib. per} stress, No. | ft-lb. | number | span 
rupture inches | modulus, | tensile hard- | impact | impact 0-875- sq. in. | tons per of ‘calcu- 
stress, Ib. per stress, ness test, test, inch 106 | sq. in. blows | ), 
— sq. > tons per| No. ft.-Ib. — bar inches 
x1 . in. ws 
a ee Nea] 296 | O13 | — — | 24 | 78 | 3,30 | 029 
29-5 0-16 19-6 18-3 290 — _ N85; 31-4 0-16 16-2 - 240 76 2,167 0% 
Chemical Analysis (percentages) :-— Chemacal Analysis (percentages) :— 
Total | Combined Graphitic| Si | Mn Ss P Ni Cr Total | Combined| Graphitic| Si | Mn 8 P Ni Cr 
carbon carl carl carbon carbon carbon” 
3-21 | 1-28 1-93 1:26 | 0-49 | 0-109 | 0-06 | 1-31 | 0-52 3-39 - - 1-62 | 0-54 | 0-141 | 0-58 | 1-46 | Trace 









































Remarks: 0'875-inch bar, mottled, and — no impact tests. Fulfils British 
Standard Specification No. 786, grade 
according to the inion and section. Some 
of the carbide of the white iron also breaks 
down and graphite is deposited in the form of 
nodules of temper carbon. In the blackheart 
process, as originally practised in the United 
States, but now widely in Europe, low-carbon 
iron 1s employed and no decarburisation takes 
place during annealing, the whole of the broken- 
down carbide depositing graphite in the form of 














Remarks; Fulfils British Standard Specification No. 786, grade 2 


pearlitic structure. This can be done either by 
curtailing the annealing before the matrix has 
completely broken down to ferrite or by follow- 
ing the normal annealing treatment with a re- 
heating followed by a rapid cooling. This cool- 
ing may be sufficiently rapid to constitute a 
quenching treatment. The pearlitic blackheart 
malleable iron so produced has a higher strength 
and less ductility than the ordinary material. 
pd2 
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; Low-Carbon Alloy Irons 


The highest properties obtainable from cast 
irons are secured from low-carbon alloyed 
material, cast in the white state and heat-treated 
to give a structure in which the small amount of 
graphite present is in the temper carbon form. 
This type of material is illustrated by the heavy- 
oil engine crankshaft material which reached a 
tensile strength of 63 tons per sq. in. An 
appendix is included in view of its direct bear- 


Taste XIV.—Materials N51, N52 and N58. 
: For ae i _— castings of high quality. Electric furnace-melted, 
Gian : Fine oe with medium flake graphite. 


air 
cold 
austenite. 


give an austenitic grey 
of at least 20 per cent. 
needed. 
by one or more of the other 
in 
this 


FOUNDRY TRADE JOURNAL 


the irons thus having in the 
structural characteristics of 


temperature, 

state the 
Nickel is the only element which by itself will 
cast iron, a proportion 

of the element being 
A part of this nickel may be replaced 
elements which assist 
but the extent to which 
substitution can be effected limited in 


XV.—Materials N13 and N14. 


Type: For medium engineering castings. Cupola-melted, moculated, alloyed 
“Ni-Tensyl” type. 

Microstructure: Fine pearlite with medium flake graphite and small amount of 
phosphide in network. 


forming austenite, 


is 


TABLE 










































































Mechanical Properties :-— Mechanical Properties :— 
| | } y 
" : le | | 
Trans- | Deflex- | Elastic Ulti- Brinell | Single | Repeated Trans- | Deflex- | Elastic Ulhti- Brinell | Single | Repeated 
verse | ion, mod- mate hard- | impact | impact verse | ion, mod- | mate hard- | impact | impact 
rupture | inches ulus, tensile ness test, test, | rupture | inches | ulus, | tensile | ness test, test, 
stress, Ib. per stress, No. ft.-Ib number | stress, | Ib. per | stress, {No ft.-Ib. number 
1:2-inch sq. in. | tons per | of 1:2-inch | | sq. in. | tons per of 
bar x10 | sq. in. | blows bar | | 10° | sq. in. blows 
NSi 2 | om | — | 20 | 2 | 150 | S651 Nis] 343 | oz | — | 230 | 269 | 140 | 16,532 
NS2 39-6 0-30 17-5 19-0 230 141 5,611 N14 340 0-23 170 | 22-4 256 13-0 6,619 
N33 2 | 036 | 169 | 221 | 235 - _ 
nen . Chemical Analysis (percentages) 
Chemical Analysis (p — ’ ’ ' ’ | F 
| | : a Total | Com- | Graph-| Si | Mn| S | P | Ni | Cr | Cu | Mo 
Total | Com- | Graph- | Si | Mn| S P | Ni | Cr | Cu | Mo carbon} bined itic | | | | 
cal bined ithe | | carbon | carbon | | 
carbon | carbon | | - z eats — a a 
} I i— 3-19 0-99 2:20 | 1-36 | 0-85 | 0-079 | 0-32 | 1-43 | 0-09 |Trace} Nil 
296 | 096 | 200 1-08 | 106) 0.037 |o oa 1-48 face Trace| Nil ‘ita ei Vea 
Remarks; Fulfils British Standard Specification No. 786, grade 3 


Remarks: Fulfils British Standard man No 786, grade 3 


ing on the work of the Committee, and is of 
particular interest as a piece of development 
work carried out in the industry. The struc- 
ture shows temper carbon nodules in acicularly 
distributed spheroidised cementite. With higher 
carbon contents, strengths between this and 
those obtained from the heat-treated grey state 
may be obtained. 


Taste XVII.—Vaterial N36. 


Type: For medium engineering castings. Melted in indirect arc furnace. Alloyed 
Microstructure; Pearlitic with medium to coarse graphite 





























Mechanical Properties :— 
‘Trans- Deflex- | Elastic} Ulti- | Brinell | Single | Repeated 
verse ion, mod- mate hard- | impact| impact 
rupture inches ulus, tensile ness test, | test, 
stress, Ib. per| stress, No ft.-Ib. | number 
1-2-inch 8q. in. | tons per of 
bar «106 | sq. in. blows 
Na] 27 | 023 | 185 | 211 | 22) — | — 
N368 32-3 0-19 _ 20-6 260 | —- | _ 
Chemical Analysis (percentages) :-— 
y | 
Total | Com. |Graph-| Si |Mn| S | P | Ni | Cr | Cu| Mo 
carbon| bined ithe | | } 
carbon | carbon | 
29 | o89 | 202 | 1-50|0-90| 0073 016 | 016 012 [ore | 081 























Remarks: Fulfils British Standard Specification No. 3 grade 3. 


Special Irons 

In addition to the above types of iron which 
may be termed high-duty on account of their 
superior strength characteristics, there are avail- 
able to-day many other types of iron, mostly 
alloyed to a greater or lesser degree, which have 
been developed on account of other special 
characteristics such as hardness and wearing 
quality, or heat or corrosion resistance. 




















Taste XX.—Materials N47 and N48. 
Type: Special iron used for non-magnetic castings. Melted in gas-S..J rotary 
furnace. Alloyed 
Microstructure: Austenitic with medium flake graphite with phosphide 
Mechanical Properties :— 
Trans- | Defiex-| Elastic Ulti- | Brinell | Single | Repeated 
verse | ion, | mod- mate hard- | impact) impact 
rupture inches | ulus, tensile ness test, test, 
stress, | Ib. per | stress, No ft.-Ib. number 
1-2-inch | sq. in. | tons per of 
bar x 106 sq. in blows 
N47 24-7 0:30 13-0 182 201 | 797 
N48 25-0 0-29 145 13:3 157 21:5 1,600 
Chemical Analysis (percentages) >-— 
Total Combined | Graphitic Si Mn | S P Ni 
carbon carbon | carbon | | 
246 | 0-81 1-65 1-50 | 409 10 020 0-74 | 11-20 





Remarks: An austenitic iron not to be judged by British Standard Specification 
No. 786. Has the characteristic softness and toughness of these irons 
but contains more phosphorus than most austenitic cast irons. 

(1) Austenitic Irons.—The most important 
group consists of the austenitic cast irons. In 
cooling cast iron, pearlite is formed at about 
740 deg. C. from the austenite deposited on 
solidification. 
temperature of transformation, 
addition is sufficiently great, 


and when 


Some alloy additions depress this 
the 
the temperature 
of formation of pearlite can be reduced to below 


cach case. For example, part of the nickel may 
be replaced by manganese or chromium provided 
that the degree of replacement is restricted to 
avoid the formation of excess carbides. Part of 
the nickel is also commonly replaced by copper 
within the limits of a ratio of nickel to copper 
of about 2/1. 

The austenitic irons have 


XVIII.—Materials N56, N57, 


Type: For medium engineering castings. Melted in indirect arc furnace. Alloyed. 


cast medium ten- 


TABLE N58 and N59. 


Microstructure: Pearlitic with medium to fine flake graphite. 


Mechanical Properties :- 


DECEMBER 22, 1°38 


(b) ‘‘ Ni-resist ’ an austenitic iro 
veloped primarily for corrosion and het re. 




















sistance, containing nickel-copper-chror jum, 
(c) ** Nicrosilal ’?: a nickel-chromium-:j]ico; 
iron, developed primarily for heat resis anc 
(d) Special austenitic irons, containi:g yp 
to 50 per cent. alloy additions, prin« pall 
nickel, for chemical applications, or over 30 
per cent. nickel for low thermal exp:nsior 
properties. 
TaBLeE. XVI.—Materials N31 and N3: 
Type: For medium engineering castings. Cupola-metted, inoculated ved 
“Ni-Tensyl” type 
Microstructure: Fine pearlite with medium-sized graphite 
Mechanical Properties :— 
Trans- | Deflex- | Elastic Ulti- | Brinell | Single | Repeated 
| verse ion, mod- mate hard- impact | pact 
| rupture inches ulus, | tensile | ness test, est, 
stress, | Ib. per | stress, | No. | ft lb. | number 
1 ny sq. in. | tons per | f 
| x106 | sq. in. | j | blows 
458 | 929 | — | 26 | 283 | 19-2°| 22,584 
413° | 026 | 193 | 23-2 268 | 17-5 | 24/900 
| | | | | 
Chemical Analysis (percentages) :.— 
Total | Com- | Graph | Si | Mn Ss >? Ni | Cr Cu Mo 
_carbon| bined | tic | | 
carbon | carbon | | 
2-86 1-09 1-77 | 1-51 | 1-23 jo 0-08 | 1-75 |Trace} Trace Nil 























Remarks: Fulfils British Standard Specification No. 786, grade 3. Similar to 
irons N13 and N14, Table 15, but with lower phosphorus coment 

(2) Martensitic Irons.—These irons contain the 
structural constituent, martensite, and are hari 
and difficult to machine. They are used unde 
conditions of severe abrasion for resistance t 
wear. They include both grey and white irons, 
and may be illustrated by the nickel-chromiun 
white iron ‘ Ni-hard,’? used where maximu 
hardness and resistance to abrasion are required 


XITX.—Material N30. 


Type: For medium engineering castings. Melted in indirect arc furnace. Alloyed. 

Microstructure: Pearlite with some acicular carbide in ferrite. Medium flake 
graphite. 

Mechamcal Properties :— 


TABLE 


























] | | 
Trans- Deflex- | Elastic | Ulti- | | Brinell Single | Repeated 
verse ion, | m mate | hard- | impact| impact 
rupture inches | ulus, | tensile | ness test, test, 
stress, Ib. per stress, | No. | ft.-Ib. | number 
1:2-inch | | sq. in | tons per | of 
bar | } xx106 | $q. in. | blows 
NS6| 35:3 0-23 | | 204 | 221 | 135 | 2,696 
N57 36:8 0:26 | 196 | 23-0 242 | 13-2 3,980 
N58 34:3 023 | 199 22.0 } 231 12-1 4,995 
NS9 37-6 0-23 - 19-1 232 13-3 4,216 
Chemical Analysis (percentages) :— 
| 
Total | Com- | Graph-| Si | Mal s | P| Nil ce| cu | Me 
carbon | bined itic | | } 
carbon | carbon | | | | 
300 | 087 | 243 |! [082 [0000 [01 Nil | 0:06 | Trace | 0-63 

















Remarks. Fulfils British Standard Specification No. 786, grade 3 


sile strength, greatly increased ductility over 
grey cast iron, a higher impact resistance, a 


higher electrical resistance, a higher thermal 
expansion, and a lower thermal conductivity. 
They are not susceptible to heat-treatment. Re- 


XXI.—Materials N37 and N38. 


Type: Special iron for heat- and corrosion-resisting applications. Melted in 
electric arc furnace. Alloyed. 

Microstructure; Ferrite and chromium carbides in plate-like formation. 

Mechanical Properties :— 


TABLE 





Defiex-| Elastic | 


























Trans- | Ulti- | Brinett | Single | | Repeated 
verne ion, | mod- mate } hard- | impact impact 
rupture | inches! ulus, tensile ness test, test, 
stress, Ib. per | stress, No. | ft.-Ib. | number 
12-inch | sq. in. | tons per | | of 
bar x106 | sq.in. | blows 
N37 | 35-4 O12; — _ 298 25-0 152,000+ 
N38 269 0-10 26°6 —_ 285 _- 152,000 + 
| 
Chemical Analysis (percentages) :-— 
! | } | | 
Total | Com- | Graph- | Si Mn; §S r Ni Cr Cu | Mo 
carbon} bined | itic | { 
carbon carbon 
4 Ot | 1-01 | 1-80 | 0-46 | 0-028 | 0-01 | 0-19 33-53 | 0-10} Nil 
| | 
Remarks: This material has exceptional properties, but presents casting 


difficulties. Not to be judged by British Standard Specification No. 786 
Repeated impact specimens were unbroken at the figures mentioned. 


presentative examples are as follow, although 


similar compositions are made in some cases 
under a variety of trade names. Some of these 
are registered trade marks and the alloys 
patented :— 

(a) “‘ Nomag’”’: developed specially as a 


non-magnetic 
manganese, 


east iron and containing nickel- 



































| | | 
Tenn! Deflexion,| Elastic | Ultimate | Brinell | Single | Repeated 
rupture inches | modulus, | tensile hard- | impact impact 
stress, - per stress, ness test, test, 
12-inch | } sq.in. | tons per No. ft.-Ib. number 
bar | x106 | sq. in. | of blows 
35-3 | 025 | 175 | 24-2 293 | 13-7 | 150,929 
| 
Chemical Analysis (percentages) :— 
| | 
Total cou Graphitic | Si Mn S | P | Ni | Mo 
carbon | carbon carl | | | 
2-79 | 0-93 | 1:86 | 1-24 | 0-79 vane 0-03 | 1-65 [ow 0:39 
Remarks: Fulfils British Standard Specification No. 786, grade 3. Synthetic 


iron, made from steel and ferro-alloys, carburized 


(3) Other Special Alloy Cast Irons :— 

(e) High-silicon cast iron with 4 to 10 pe 
cent. silicon for heat resistance (‘‘ Silal ”’). 

(f) High-silicon cast iron with silicon present 
up to 13 to 18 per cent., brittle but highly 
resistant to acids. 

(g) High-chromium cast iron, 


Taste XXII.—Materials N39 


Type: Similar to N37 and N38, Table 21, but containing copper 
Microstructure: Ferrite and rounded particles of chromium carbide 
Mechanical Properties :— 


and N40. 





Brinell | 




















Trans- | Deflex- | Elastic Uln- Single , Repeated 
| verse ion, mod- mate hard- | impact | impact 
rupture inches ulus, tensile ness test, | ‘test, 
stress, Ib. per | stress, No ft.-Ib. | number 
1-2-inch $q. in. | tons per of 
bar x10 | sq. in. | blows 
x39 | 237 | 009 | - 322 | 333 | 7-2 | 46,426 
N40 32:3 O11 33:2 28.0 331 13-1 | 152,000+ 
Chemcal Analysis (percentages) :— 
Total | Com- ,Graph-, Si | Mn Ss od Ni Cr Cu | Mo 
carbon | bined ite ] 
| carbon | carbon 
114 | 1:14 | Nil | 1-78!) 0-47) 0-034 | 0-01 


| 0-22! 33-83 | 2-01 | Nil 





Remarks: The copper addition has improved the casting properties, although 
the figures are still erratic. Transverse strengths of 50 tons per sq. in. have 
been reached on the smaller bars; one of the tensile test figures recorded 
exceeds that for the transverse strength of the bar from which it was taken 


to 35 per cent. chromium, used for heat- 4% 
corrosion-resisting castings. 

(kh) High-aluminium cast iron, for hes 
resisting castings, containing about 8 P* 
cent. aluminium and also some chromium. 

(i) Irons cemented or otherwise surfa 
treated to resist heat or wear. 

(j) Nitrogen-hardened cast iron. 

(To be continued.) 
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Aluminium is added at a time and in amounts 
msistent with the results desired, especially 
ith regard to grain size. This addition has 
een carefully worked out and must be accurately 
mtrolled. Up to the present time, no accurate 
ans of determining the temperature of molten 
etal in the furnace has been developed. It is 
ossible, however, to hold the temperature within 
ery close limits by consistent observation. The 
apping temperature in most cases is determined 
vy the so-called film test, which consists of taking 
sample of metal from the furnace in a well- 


Analysis ordered: C, 0:07%; Mn, 0-40-0-60%; 8S, 0-025%; P, 0-025%; 
Si, 0-30-0-50%; Ni, 8-75-9:25%; Cr, 17-50-18-50%,. 


FOUNDRY TRADE JOURNAL 


Electric Furnace Practice in the 
United States 


By W. M. FARNSWORTH and E. R. JOHNSON 


(Concluded from page 446.) 


difficulties that may be encountered from the 
absorption of hydrogen in the metal. Chromium 
steels with silicon present have a high affinity 
for hydrogen at melting temperatures. If an 
appreciable amount of hydrogen is absorbed it 
will remain in solution until the metal is cast 
into the ingot moulds. It is then given off dur- 
ing solidification and results in porous ingots. 
Since little is known as to the elimination of this 
gas from the molten metal, every precaution 
should be taken to avoid its introduction. Hydro- 
gen may be set free from materials containing 


Taste 1V.—Mecord of 15-ton 18-8 Cr-Ni Charge (Are Furnace). 





10.35 A.M, 
10.45 a.m 


Previous heat tapped. 


3,100 lb. nickel. 


Start charging : 24,000 lb. common scrap. 


Analysis ordered: C, 0-10% (max.); Mn, 0-30-0-:50%; S, 
0-025%; Si, 0-30-0-50%; Cr, 16-50-17-50%,. 
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silicon or aluminium are used, and of these 
silicon is the most common reducing agent added. 

Lime-silica and lime-alumina slags, when pro- 
perly shaped up, will disintegrate to a white 
powder when cooled. 

A typical analysis of a lime-silica slag is as 
follows (per cent.): CaO 60.72, SiO, 26.22, Al,O, 
2.30, FeO 0.76, MgO 5.42, P 0.01, S 0.97, Cr,O, 
0.33. 

In producing the stainless steels with a chro- 
mium content of over 16 per cent. from a common 
scrap charge, a white lime-silica slag may safely 
be used if reasonable care is taken to avoid the 
presence of moisture, as mentioned above. Ex- 
cept with respect to alloy additions, the furnace 
practice is much the same on all of the grades 
containing over 16 per cent. of chromium when 
made from a common scrap charge. With the 
chromium-nickel stainless grades, a large portion 
of the nickel is added with the scrap charge. 
The charge is melted with additions of lime and 
sufficient iron ore to oxidise the carbon to below 
0.03 per cent. When completely melted, tests 
are taken for analysis and the oxidising slag is 
raked off clean. The finishing slag mix, consist- 
ing of lime, crushed ferro-silicon (75 per cent. 
silicon) and fluorspar, then added. The 


1s 


Taste V.—Arec-Furnace Record of a 15-ton Stainless-Steel Heat with 


Stainless-Scrap Additions. 


0-025% ; 


es 








1 heat-resisting steels are aware of the 








cannot be used, other reducing agents such as 


11.05 a.m. Finish charging. Current on high voltage. 8.10 a.m. Previous heat tapped. 
11.45 a.m. Add lime, 300 lb. Intermediate voltage. 8.20 a.m. Began charging: 13,000 lb. ingot iron scrap: 0-03% C. 
12.20 p.m. Add lime, 200 lb. Low voltage. 19,000 lb. stainless scrap : 0-09% C, 17-20% 
12.30 p.m. Add iron ore, 400 lb. Ce. 
12.45 P.M, Stir bath. First test, Carbometer, 0-03% C. oe ; 400 lb. iron ore. 
12.50 p.m. Start slag off. 8.50 a.M. Finish charging. Power on high voltage. 
1,00 P.M. Finish slag off. 9.05 a.m. Add slag mix: 300 Ib. lime. 
1.10 p.m. Add slag mix: 500 lb. lime. 100 Ib. fluorspar. 
175 lb. crushed silicon. ; 100 Ib. sand. 
50 Ib. fluorspar. 9.50 a.m. Add slag mix: 300 lb. lime. Intermediate voltage. 
1.30 p.m. Report first test : 0-027% C, 0-016% P, 11-40% Ni. 100 Ib, fluorspar. 
1.35 P.M, Stir bath; white slag; second test. P — 100 Ib. sand. 
1.45 p.m. Add chromium, 3100 Ib. : 0-06% C, 71-58% Cr, '0-72% Si. 10.25 a.m. Nearly melted. Low voltage. 
1.50 p.m. Add nickel, 230 lb. 10.40 A.M. Completely melted ; stir bath. — — 
2.10 p.m, Stir bath; test temperature. 10.45 a.m. Add crushed silicon, 150 Ib, : 75-00%, Si. 
2.15 P.m. Add chromium, 3100 lb. : 0-06% C, 71-58% Cr, 0-72% Si. op - i — " 
2.20 p.m. Report second test : 0-027% C, 0-11% Mn, 0-10% Si, 11-37% +a A. SO Sor emeeatary. 
Ni, 0:06% Cr. ED A Start slag off \ one-half to two-thirds of slag removed. 
. a o 11.20 a.m. Finish slag off 4 
a0 .m. Gis Seth; Sosttemecsture, " — 11.25 a.m. Add lime, 300 Ib. 
— =~ -_ co clause % C, 71-58% Cr, 0-72% Si. 11.30 a.m - eon —>. : nae CONS. iii 
™ _— ’ " . ’ 4 vet : ° / - +95 ) . ° Si, 9-08 r. 
3 20 P.M. Add manganese, 140 lb. : 0-60% C, 82-00% Mn. bp hall Add ao 2500 “Ay 40-209, °Cr, 6-20% C. - 
3.25 P.M Add: Lime, 150 Ib. oe o . 12.30 pm. Stir bath; chrome in solution; temperature tested. 
Crushed silicon, 50 Ib. : 76-00% Si. 12.40 p.m. Add lime, 150 1b.; crushed silicon, 50 lb. : 75-00% Si. 
3.35 P.M. Add lump silicon, 122 lb.: 76-00% Si. 12.55 p.m. Add manganese, 95 Ib, : 82-00% Mn, 0-60% C. 
3.50 P.M. Stir bath; temperature test. 1.10 p.m. Stir bath; temperature test. 
4.00 P.m. Tapped. 1.20 p.m. Tapped; added to ladle 190 lb. Ca-Si: 62-00% Si. 
Ladle Analysis. Ladle Analysis. 
. % Mm % 8 % PB. % Si % Ni % Cr. % C. %. Mn. °%. P. %. Ss. &, Si. %. Cr. %. 
0-057 0-44 0-01 0-015 0-41 8-93 17-94 0-086 0-43 0-016 0-012 0-43 17-30 
‘lagged spoon and noting the time required for moisture, or moisture from other sources may lime/silicon ratio in the slag mix should be about 
a film to freeze over the surface. To obtain enter the furnace. two and one half units of lime to one of silicon. 
reasonably accurate results by this method, the The semi-corrosion-resistant steels with a lower To reduce the excess oxides and form a white 
urrent should be taken off the furnace and the chromium content are more susceptible to the slag, silicon amounting to 0.50 per cent. of the 
‘ath well stirred before the test is taken. No effect of hydrogen than those with a higher- scrap charge is usually sufficient. When the 
other feature of the arc furnace is more impor- chromium content. In some cases, it is neces- white slag is formed, tests are again taken for 
‘ant in the production of clean steel than its sary to compromise the conditions with slag in analysis, and preheated ferro-chromium is then 
lity to operate at high temperatures. order to avoid completely the possibility of hydro- added. The lowest carbon content obtainable in 
gen absorption. the commercial grades of ferro-chromium is 0.06 
Stainless-Steel Practice The slag conditions have a very decided effect. per cent. maximum, and this is used when a 
Ih ? oa The metal is not so susceptible to the effects of carbon content of under 0.07 per cent. is to be 
Pee soy § ne mee — a hydrogen when made under a carbide slag or maintained in the finished heat. 
the use ; f “ ys ras stray en a + slag containing some oxides. Therefore, with The original scrap charge and all additions are 
ise Of any carbonaceous materials as reduc- | ies ond under coctein ceudiiens, & ecseccteis Galstad en that 2 ell ent be Gee 
‘ng agents in the slag. A large tonnage of 18 a nagiressgy lp sctcgp cages. Metts, orn: Tear tyes dog Menge: Rocxe® : 
a « hetetiats - on aa “dea thallia white lime-silica slag is very dangerous. — How- sary to run an analysis after the chromium addi- 
steel eaten ith Ne "hi rly . 07 ever, such slag should not be confused with one tion is made. It is important that the additions 
per as we 8 re oe Me h, ‘ that is produced with coke additions without any be made at intervals and in amounts that will 
ins Prag acco te = ¥ = ps the caro- appreciable carbide present. ; not cause the temperature of the metal bath to 
ok ts chromrum-nickel graces OF corrosion- = Tt, is always desirable from the standpoints of drop too low. In calculating the additions, no 
ss -resisting steels a carbon content of oxidation loss, close analysis control and good allowance is made for the oxidation loss of 
— \2 per cent. is specified. furnace practice to finish the heat under a chromium or manganese when the heat is made 
Those experienced in the production of corro- slag relatively free from oxides. Since carbon under a white lime slag. However, some allow- 
8lon- 


ance must be made for the silicon losses, 
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There are some other stainless grades of the 
18 per cent. chromium, 8 per cent. nickel type 
containing special elements, such as titanium and 
columbium. These are elements which have been 
used to prevent carbide separation in the grain 
boundaries of the austenitic steels when heated to 
certain temperatures. Both titanium and 
columbium (niobium) seem to be strong carbide- 
formers and, therefore, make the material less 
susceptible to intercrystalline corrosion by pre- 
venting carbide separation. Both of these 
elements have, therefore, been used by the pro- 
ducers of these special stainless steels, and the 
practice of adding these elements becomes very 
critical. 

In the grades containing titanium, this 
element must amount to at least four times the 
carbon present to be effective. The usual speci- 
fication is 0.07 per cent. maximum carbon with 
0.50 per cent. minimum titanium. To avoid 
excessive oxidation loss requires very careful 
furnace practice. The loss may be kept at a 
minimum by running off part of the slag and 
retaining only about one half of the usual 
slag volume in the furnace before the titanium 
is added. The usual titanium alloy used for 
additions in the furnace has the following com- 


Taste VI.—Arc-Furnace Record of a 7-ton Stainless-Steel Heat made in 


Conjunction with the Induction 


Analysis ordered: C, 0-08%; 
Si, 0-35-0-45; Ni, 8-50-9-00% ; 


Mn, 0:40-0:60; S, 0:025%; 
Cr, 17:50-18-50%,. 
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This alloy has a high melting point, and there- 
fore care must be used to be sure that the alloy 
is completely melted before tapping the heat. 
The usual analysis of this ferro-alloy is as fol- 
lows (per cent.):—C 0.39, Cr 0.46, Cb 57.19, Si 
6.98, Fe balance. 


Arc-Furnace Practice—with Stainless-Scrap 
Addition 

Ordinarily common scrap may be melted in the 
are furnace with no noticeable carbon pick-up 
in the metal bath from the electrodes. If some 
carbon is absorbed, there is usually sufficient 
oxide on the surface of the scrap to oxidise it 
out. Scrap containing a high percentage of 
chromium has a greater affinity for carbon, and 
it is not so easily oxidised. Additions of iron ore 
will oxidise considerable chromium before any of 
the carbon is eliminated. The carbon is usually 
absorbed in the first stages of melting, when the 
movement of the electrodes is down through the 
scrap and until a pool of metal has been formed. 
After the pool of metal is formed and is pro- 
tected with a slag covering, there is little or no 
danger of further carbon pick-up. Various 
methods of melting stainless scrap to avoid car- 
bon pick-up have been developed, all of which 
require most careful 
control, ana some are 
of questionable 
economy. 

With proper con- 
trol, it is possible to 
reclaim a large per- 


Furnace. 


P, 0:025% ; 





centage of stainless 
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nearly as possible close contact between the crap 


and electrodes. As the charge melts, a slay mix, 
consisting of lime, sand and fluorspar, is «djded 
to provide a fluid slag covering as soon as © pool 
of metal is formed beneath the electrodes. \Vhen 
completely melted, crushed silicon and lin» are 


added to reduce the oxides that have formed in 


the slag during melting. Tests are then ‘aken 
for analysis, after which part of the slag vy lume 
is removed. The amount of silicon used w>'! not 
reduce the oxides completely, but it is su!‘ cient 
to cause a small amount of residual silicon :11 the 
metal bath. A white lime slag is dangerou. from 
the standpoint of hydrogen absorption in ‘tain. 
less-scrap heats. Since the scrap charge is of 
known composition, the major portion of th» pre- 
heated chromium is added before the laboratory 
results are obtained. Thereafter, only small 
adjustments are necessary to bring the netal 


bath within the desired specifications. The log 


of a heat of stainless steel made in an ar fur- 
nace with stainless-scrap additions is recorded 
in Table V. 

Induction-furnace melting in the authors’ 


plant has been confined entirely to reclaiming 
stainless scrap. The furnace is rated at 6 tons 
capacity and is of the low-frequency horizontal. 
ring type. Current is supplied to the primar 
coil from a single-phase 800-kw. generator at 
2,200 volts and 900 amps. at 8.57 cycles per sec. 
The furnace hearth may be described as a 
channel 7 in. wide at the bottom, 15 in. wide at 
the top and 15 in. deep, which forms a circle 
around the centre core. Because of its circular 
form it is essential that materials used in the 


























yrs = tee rm —. iiss ities, scrap with a 0.12 per lining have a minimum of contraction and ex- 
800 Ib. nickel. cent. maximum pansion at high temperatures. This lining is 
7.10 a.m. Finish charge; current on. carbon limit, but to made up of fused magnesium oxide with a special 
7.25 a.m. Add lime, 300 Ib. maintain a carbon pitch used for a binder. Because of the almost 
= = me pe ag an test, 0:08% C. content of under 0.07 vertical walls, repairs to the hearth during opera- 
ae mes Piniah ale off. Taste VII.—J/nduction-Furnace Record of the Melt for the Are Furnace. 
Add slag mix : 300 lb. lime. i eae i eee 
60 lb. crushed silicon : 76-00% Si. Analysis ordered: C, 0-80%; Mn, 0-40-0-60%; P, 0-:025%; S, 0-025%; 
8.15 a.M. Add fluorspar, 25 Ib. Si, 0-35-0-45%; Ni, 8-50-9-00%; Cr, 17-50-18-50%. 
8.35 a.M. Bath stirred; second test. — 
8.40 a.m. Add induction-furnace hot metal, 9000 lb. 5.30 a.m. ° Tap previous heat. 
——* : 0:075% C, 0-45% Mn, 0-40% Si, 9:00% Ni, 17:90% 5.40 a.M. wa se Current on. 9200 Ib. scrap: 18-00%, Cr, 
yr. 00% Ni. 
8.55 a.m. Add chromium, 2250 lb: : 72-00% Cr, 0-:06% C. 6.30 a.m. Test for laboratory. Add lime, 150 lb. 
9.05 a.m. Second test reported : 0:025% C, 0-12% Mn, 0:10% Si, 11:30% 6.50 a.m. Finish charging. 
Ni, 0-15% Cr. . 7.40 a.m. Add slag mix: 100 lb. lime. 
Add nickel, 37 lb. ; 30 Ib. silicon : 75-00% Si. 
9.10 a.m. Add chromium, 110 Ib, : 72-00% Cr, 0:06% C. 7.50 a.m. Start slag off. 
9.25 a.m. Add manganese, 35 Ib. : 82-00% Mn, 0:60% C. 8.00 a.m. Finish slag off. 
9.30 a.m, Stir bath; test temperature. = 8.05 a.m. Test reported: 0-070% C, 0:30% Mn, 0:24% Si, 9-00, Ni, 
9.40 a.m. Tapped. Ladle addition, Ca-Si, 55 lb. : 62-00% Si. 17-80% Cr. 
Paine - 8.15 a.m. Add chromium, 50 lb. : 72-00% Cr, 0-:06% C. 
Ladle Analysis. 8.25 a.m. Add manganese, 30 lb. : 82-00% Mn, 0-60% C. 
0° %. Mn. °%. . « Pp. &, Si. %, Ni. %. Or. %. 8.35 a.M. Tap. Ladle addition, Ca-Si, 26 lb.: 62-00% Si. 
0-07 O47 0:008 0-018 042 897 17-98 SEES Se. Se SENN. 7 
Analysis of Slag at Tap. Ladle Analysis. 
CaO. %  SiQy. % AlsQg % FeO. %  FegQs. %- CrOy % Ci -% Mn. %. Si. %. Ni. %, Cr. %. 
position (per cent.): C, 0.08; Si, 2.99; Al, 2.61; per cent. in the finished heat is more tions are difficult, but a properly _ installed 
Ti, 22.93; Fe, balance. difficult. The induction furnace is used as hearth possesses remarkable resistance to erosio 
The metal bath should be sufficiently hot so an aid in reclaiming the lower-carbon and slag penetration and will usually last for 
that it will go into solution quickly, and it will scrap. In maintaining a carbon’ content more than a thousand heats. 


not be necessary to hold the heat in the furnace 
for a long period after the addition is made. 
Under the very best conditions only slightly more 
than 50 per cent. of the titanium added will be 
retained in the metal bath. 

A record of a 15-ton heat of 18 per cent. chro- 
mium, 8 per cent. nickel steel made in an are 
furnace is given in Table IV. 

Since the element titanium is so easily oxidis- 
able and stainless sheets containing this element 
may show bad inclusion areas, it is sometimes 
preferable to use the element columbium 
(niobium). This element is not so easily oxidis- 
able, and, therefore, is to be preferred for the 
manufacture of welding rod. This element is 
added in the form of ferro-columbium (ferro- 
niobium) in small amounts 20 to 30 min. before 
tapping, and the usual recovery in the metal bath 
is from 80 to 85 per cent. of the amount added. 


of 0.12 per cent. in the finished heat, stainless 
scrap amounting to approximately 50 per cent. of 
the total charge is melted in conjunction with 
ingot-iron scrap, which has a carbon content of 
0.03 per cent. The ingot-iron scrap is obtained 
from mill crop-ends produced in the authors’ 
own plant. In order to avoid an excessive carbon 
pick-up, certain precautions are essential in the 
charging and melting. The ingot-iron scrap is 
charged first directly under the electrodes. Iron 
ore, amounting to from 1 to 2 per cent. of the 
total charge, is placed on top of the ingot iron. 
Heavy stainless crop ends and ingot butts are 
placed around the sides so as not to come in con- 
tact with the electrodes, and light stainless scrap 
is distributed over the top of the charge. The 
melting is started with high-voltage current 
adjusted to about one-half of the full-load capa- 
city, which provides a long are and prevents as 


To start the furnace, a cast-iron ring weigl 
ing 1,000 Ibs. and a cast-steel ring weighing 
4,000 Ibs. are placed in the channel to stat 
the heating and baking out of the lining. Th 
temperature is brought up slowly until the rings 
are melted. Powdered open-hearth slag is dusted 
over the walls in order to achieve a flux aut 
avoid crumbling. Scrap is then added at inter 
vals until the metal bath is brought up to th 
full furnace capacity. Until sufficient thickne* 
of sinter is obtained, very careful practice 
necessary to avoid damage. The lining lite wl 
depend to a great extent on the care exercise? 
in the first week of operation. 

The furnace will conveniently 


hold 


up i 


13,000 Ibs. of metal, part of which is retained 
in the furnace after tapping. Usually 9,000 lbs 
are tapped out, leaving from 3,000 to 4,100 lbs 
in the furnace to carry the current. 
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The scrap is hand-charged into the furnace by 
means of a peel. During the melting, lime is 
added, with sufficient crushed silicon to produce 
a fluid slag. This slag is removed and lime is 
added just before tapping. The swirling motion 
of the metal in the furnace tends to wash the 
slag to one side, causing the surface of the meta! 
to be partly exposed, regardless of the amount 
of slag added. There is no evidence of hydrogen 
absorption in the induction-furnace metal. It 
does, however, have a tendency to absorb 
nitrogen, which goes into solution as metallic 
nitrides and has no effect on the soundness of 
the cast ingot. 

In reclaiming stainless scrap with a carbon 
content of under 0.07 per cent., very satisfactory 
results are obtained by operating the induction 
furnace in conjunction with the 6-ton are fur- 
nace. This operation consists of producing a 
small melt from a common-scrap charge in the 
are furnace and maintaining the lowest possible 
carbon content. With nickel, chromium and 
other additions, the total melt will amount to 
about one-half of the full charge. To this is 
added hot metal from the induction furnace, 
sufficient to make up the full heat. The com- 
bined metal will ordinarily be well within the 
low-carbon limits. This operation also permits 
refining of the induction metal under arc-fur- 
nace slag conditions, which tend to produce a 
cleaner and more uniform steel. The melting 
time of the two furnaces is almost equal, and 
little difficulty is encountered in synchronising 
the operations. 

An arc-furnace record of a 7-ton heat of stain- 
less steel made in conjunction with the induction 
furnace is given in Tables VI and VII. The 
induction-furnace record of the melt for the are 
furnace is quoted in Table VIT. 


Tapping and Pouring 

Normal alloy and stainless heats are handled 
in much the same manner with respect to tapping 
and pouring. All precautions are taken to 
prevent contamination of the metal. A runner 
brick walled in to the spout opening of the 
furnace provides a tap-hole, through which the 
metal flows from the furnace into the ladle. The 
furnace is tilted at such a rate as to keep the 
slag level above the tap-hole, thus holding back 
the slag until the tap is complete. 

The ladles used are of the bottom-pour type, 
with mechanism on the side for operating the 
stopper rod. Particular consideration is given 
to the selection of the brick used in the ladle 
lining from a standpoint of softening and spall- 
ing at high temperatures. The same considera- 
tion is given to the stopper-rod sleeves, stopper 
heads and nozzles. These are replaced after each 
heat. The ladles are thoroughly cleaned and 
preheated as hot as possible before using. The 
nozzle size varies, depending on the type of steel 
and size of ingots cast. In pouring, the neces- 
sary care is exercised to pour at the proper rate 
to avoid splash and ensure a good ingot surface. 
Normal alloy and stainless heats are cast into 
moulds of various sizes and design. Ordinarily, 
ngot moulds designed to avoid flute or corner 
cracks in normal alloy steel will be satisfactory 
lor stainless steel. The more complicated types, 
for example 25 per cent. chromium and 20 per 
cent. nickel, are better handled in moulds of 
smaller cross-section. The size of ingot in most 
tases is governed by the size of the finished 
product. In preparing the moulds for normal 
alloy heats, a tar coating is applied to the inside 
suriace. For stainless heats, a coating consist- 
ing of aluminium powder, shellac and alcohol is 
us instead of tar, in order to avoid any 
possible carbon pick-up. Best results are obtained 
wi a mould temperature of slightly above 
I deg. Fah. when applying tar. A lower 
‘esperature is more desirable when applying the 
‘uminium coating. Several types of sink 
hes ls—so-called hot-tops—are used. From the 
standpoint of ingot soundness and yield, 


ge: crally, little advantage can be claimed for 
: over the other. 
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Second International 
Conference on Silicosis 


EXTRACTS FROM REPORT 


A Conference on Silicosis, convened in accord- 
ance with a decision of the Governing Body of 
the International Labour Office, was held in 
Geneva recently, attended by medical experts, 
present as members or observers, from Australia, 
Belgium, Canada, Denmark, France, Great 
Britain, Japan, the Netherlands, South 
Africa, and the United States. The Conference 
unanimously adopted a report summarising its 
conclusions on the numerous items on its agenda, 
and we give the following extracts :— 


Early Diagnosis 


Regarding the value of early diagnosis of 
simple silicosis with reference to the question of 
removal from dusty occupations with a view to 
the arrest of the disease, it is recalled that the 
early diagnosis of silicosis is based upon: (a) the 
employment history, including conditions involv- 
ing exposure to silica dust; (b) a complete 
clinical examination; (c) a technically satisfac- 
tory X-ray examination. The first functional 
symptom to appear is dyspnea on _ exertion. 
Radiologically there are small discrete circum- 
scribed shadows tending to uniformity in size 
and density, of bilateral distribution and accom- 
panied by increased striation. In a case of early 
silicosis complicated by tuberculosis or other in- 
fection, there may be present, in addition, the 
clinical and radiological manifestations found in 
such infections. The determinations of the silica 
content of blood, urine, feces, and sputum, 
including the finding of dust in phagocytic cells 
in the sputum, cannot be considered at present 
to have, of themselves, any value in the diagnosis 
of the disease. 

Early removal from the dusty occupation of a 
case of simple silicosis may slow down the pro- 
cess and within a limit determined generally by 
the amount of dust in the lung may lead to a 
substantial degree of arrest. Nevertheless, in 
view of the consequences which may follow the 
compulsory removal of cases of simple silicosis 
from their work, such removal is not advocated. 
The Conference is of opinion that further 
research should be instituted into the determina- 
tion of respiratory capacity. The data obtained 
from such an investigation would be of great 
assistance in the early diagnosis of silicosis. 


Intensity of Exposure to Dust 


The Conference considers that it is important 
to measure the intensity of exposure to dust as 
bearing on the production of silicosis, both in 
regard to the dust concentration, its composition, 
and size frequency distribution. It notes that 
the large particles (approximately above 5,) 
probably play a part of secondary importance in 
the production of the disease and that on the 
other hand the influence of ultra-microscopic 
particles has not yet heen determined. It con- 
siders, therefore, that in estimating intensities 
of dust it is sufficient to have regard to the par- 
ticles which are visible by the present available 
means. 

Intensity of exposure is a function of both dust 
concentration and time. At present effects of 
exposure to pure silica are best known, The 
effects of exposure to mixed dusts still require 
further investigation in each industry and occu- 
pation. In studying concentrations of dust it 
must be borne in mind that the quantity of silica 
found in the dust in the air does not always 
correspond to the proportion of silica found in 
the rock or in the dust at the point of origin. 
The Conference recommends that work be en- 
couraged on methods of estimating “ free silica,’’ 
particularly to fagilitate more exact comparison 
of direct chemical procedures with rational 
analyses and mineralogical determinations. 


465 


Determination of Disability 


The assessment of incapacity can only be deter- 
mined by a complete examination of the appli- 
cant, which must include an X-ray examination, 
bearing in mind, however, that the radio- 
graphical findings do not necessarily bear any 
definite relation to the degree of incapacity. In 
evaluating incapacity due to the occupation it is 
also desirable to have regard to the dust ex- 
posure concentrations and duration of same, and 
to the influence that this dust may have had on 
the particular worker. The presence of other 
diseases and their influence on the applicant’s 
general condition must also be assessed. The 
degree of incapacity is incapable of being ex- 
pressed in exact percentages. The existence of 
a record of preliminary and periodic examina- 
tions of the applicant is of great assistance in 
determining the origin of the incapacity. It is 
not always possible to determine incapacity 
merely by one examination, and repeated exami- 
nations, with perhaps observation in hospital, 
may be necessary in a certain number of cases. 
When chronic infection, particularly tuberculous, 
is present, the degree of incapacity is increased 
beyond that which would be present in a case of 
simple silicosis in a similar stage of development. 

General 

The Conference says that the initial examina- 
tion of workers entering industries in which they 
are liable to be exposed to silica dust is justified 
as a routine procedure if only to detect tubercu- 
losis and thereby to protect the man from an 
added risk and his fellows from possible infec- 
tion. The minimum standard for such exami- 
nation should therefore be based upon prevent- 
ing the entry into such industries of individuals 
suffering from active pulmonary tuberculosis. 

The Conference has given a great deal of 
attention to the procedures applicable. to the 
suppression of dust, which are, however, too 
numerous and diverse to be discussed in detail in 
the report. Its attention his been directed to 
the improvements recently achieved in dust-pro- 
tection masks. It notes that such masks should 
be of low resistance to breathing, and provide a 
high degree of protection against particles of 
dust found in the industry. They should have 
a good face fit and be reasonably comfortable to 
wear. There are also available appliances which 
supply the workers with air from a dust-free 
source, The Conference considers that these 
means of protection should be made use of only 
when other methods, i.e., the suppression of dust 
at its source, are not applicable. Furthermore, 
the Conference notes that in certain conditions 
the effective wearing of a mask for a prolonged 
period is difficult, ¢.g., where great muscular 
effort is called for, or in hot and humid atmo- 


spheres. Accordingly, it urges that the radical 
suppression of dust be carried out wherever 
possible. 


The Conference is not cognisant of any specific 
therapeutic measures for the treatment of sili- 
cosis, or of any method of stimulating the 
elimination of silica from the lungs.—(‘‘ Inter- 
national Labour Review.’’) 





Catalogue Received 
Industrial Electric Heating Appliances. ‘he 


General Electric Company, Limited, of Magnet 
House, Kingsway, London, W.C.2, in H(2) 
section of their general catalogue, issued as a 
separate booklet, deal with quite a few items of 
direct interest to foundry executives. Kitchen 
and ambulance rooms apart, there are illus- 
trated, described and priced such items as hot- 
water stills, soldering irons of many types, glue 
pots and metal melting pots. Patternshop 
foremen will find it particularly interesting. 














THE FIRS® CARGO OF BAUXITE has now been dis- 
charged at Newport for the new factory of the 
British Aluminium Company, Limited. 
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The Institute of British Foundrymen 
: LONDON BRANCH DINNER AND DANCE 


For. the first time in the history of the London 
Branch of the Institute of British Foundrymen, 
the members invited ladies to their annual 
dinner. last Friday at the Criterion 
Restaurant. From all points of view the new 
departure proved to be an outstanding success. 
The company totalled more than twice the 
number at the previous dinner of the Branch. 
In deference to the ladies, no doubt, the speeches 
were few in number and were short, and were 
delivered to some extent in a light vein appro- 
priate to such an occasion, As a result, plenty 
of time remained for the cabaret and dancing 
which followed, the latter continuing until 
1 a.m. The whole function was indeed a jolly 
affair; and it was noted that practically every- 
one present remained to dance until the singing 
of ‘Auld Lang Syne”’ and the National 
Anthem—no doubt a tribute to the quality of 
the orchestra and the variety of the dances. 

Mr. C. C. Boorn, J.P. (the Branch-Presi- 
dent), and Mrs. Booth received the members and 
their guests, and Mr. Booth presided at dinner. 
The gathering included Lord Meston, K.C.S.I., 
Sir Paul Booth, Mr. H..M. Brand, Mr. K. W. 
Bridges, Mr. A. S. Beech and Mr. F. Blackwell 
{Past-Presidents of the Branch), Mr. C. W. Bigg 
(Past-President of the Institute), Mr. V. Delport 
(Past-President of the Branch), Mr. G. W. 
Daglish (Branch Hon. Secretary), Dr. A. B. 
Everest (Past-President of the Branch), Mr. 
i. J. Fox (managing director, Stanton Lron- 
works Company), Mr. V. ©. Faulkner (Past- 
President of the Institute), Dr. W. T. Griffiths, 


Dr. Harold Hartley (Chairman of Council, 
B.C.1.R.A.), Mr. Barrington Hooper, C.B.E. 
(Vice-President of the Branch), Mr. C. H. Kain 


(Past-President of the Branch), Mr. W. B. Lake 
(President-Elect of the Institute), Mr. H. W. 
Lockwood (Vice-President of the Branch), Mr. 
W. A. C. Newman (Chairman of the London 
Section, Institute of Metals), Mr. J. G. Pearce 
(Director, B.C.LR.A.), Principal G. Patchin, 
Mr. J. G. Pierce and Mr. H. O. Slater (Past- 
Presidents of the Branch), and Mr. H. Winterton 
(Past-President of the Institute). Most of these 
gentlemen were accompanied by their wives. 

A telegram of best wishes for a happy even- 
ing was received from Mr. Roy Stubbs (Past- 
President of the Institute). 


Technical Institutes and Democracy 


The loyal toast having been honoured, 

Lory Meston, K.C.S.1., proposed a toast to 
the Institute of British Foundrymen and the 
London Branch, and coupled with it the name 
of the Branch-President, Mr. C. C. Booth, J.P. 

Discussing the great influence of voluntary 
organisations upon our national life, Lord Meston 
said that, particularly in times such as the 
present, when the world was faced with so many 
grave difficulties, organisations such as the Insti- 
tute of British Foundrymen were the saving 
grace of democracy. We believed that democracy 
had protected us in the past and would continue 
to protect us from the violent extremes follow- 
ing Versailles, extremes which were destroying 
individuality and freedom almost throughout the 
whole Continent of Europe. No one had ever 
been able to define democracy. There had been 
dozens of definitions and hundreds of attempts 
to get near to a description of it, but it still 
remained intangible. One of the truest state- 
ments ever made was a recent statement by a 
very distinguished historian, that one of the 
most dominating elements in democratic life was 
the existence, alongside our Parliamentary insti- 
tutions, of voluntary organisations of men and 
women, united by their common sympathetic out- 
look on life, by a common conception of progress 
in human existence. The influence which such 


organisations exercised upon the Government of 
our country was beyond all calculations. Taking 
all in all, although there might be exceptions, 
they were essential to our advancement, and con- 
stituted, therefore, one of the most stable and 
most invaluable elements in our communal life. 
Surely that was especially true of the great 
technical and professional organisations such as 
the Institute. They were keeping the spirit of 
this country free; their frank interchange of 
views and of knowledge was breathing the 
breath of life into our social and economic 
system. 

The Institute was doing important work in 
the technical development of the country. Its 
work in connection with education on the theory 
and practice and science of the founding in- 
dustry, its stimulation and _ assistance of 
research, the keeping of a registry of informa- 
tion, the organisation of study tours, and so on, 
were all invaluable contributions to the keeping 
of Great Britain in the forefront of technical 
efficiency. It was just that sort of work which 
carried our country, with a complacency, equa- 
nimity and courage unknown in other lands, 
through the booms and slumps of our industrial 
life. Progress did not depend only upon our Par- 
liamentary system, on the policy which our legis- 
lators, in their wisdom, put forward from time to 
time. It depended also upon the dogged deter- 
mination with which each interest and each unit 
looked after its own affairs, perhaps grumbling 
at inconsistencies, but keeping its head high. 
The sort of work which such institutes initiated 
made them so potent a power and influence in 
the well-being of our land. 

The Institute of British Foundrymen and 
similar bodies had also a great influence on inter- 
national amity. In that connection he referred 
to the International Foundry Congress to be held 
in this country next year, and to the world of 
possibilities it offered. Such gatherings were 
particularly valuable at times such as the pre- 
sent, when there were so many international 
difficulties and nations seemed unable to under- 
stand other. Technologists from many 
countries in the world would discuss their 
common problems and would understand each 
other’s points of view. If that system could be 
applied more generally, it would be difficult, if 
not impossible, to produce chaos such as existed 
to-day. The work of the Institute  inter- 
nationally was equivalent to that of a League of 
Nations. 


each 


Widening Co-operation 

The BraNncu-PRESIDENT, responding, expressed 
gratitude to Lord Meston for his proposal of the 
toast, and discussed briefly the activities of the 
Institute, taking the opportunity to acknowledge 
the valuable support of other bodies. In the first 
place he referred to the Worshipful Company; of 
Founders, which had recently offered a very fine 
scholarship to the foundry trades, and he ex- 
pressed regret that the Worshipful Master, Mr. 
R. R. a-Ababrelton, was unable to attend the 
Branch dinner; the Company was holding its 
own annual dinner that evening. 

Another to whom he paid a tribute was the 
popular Mr. C. W. Bigg, the Institute’s Past- 
President, who had done so much to add to its 
prestige. Notable among his activities was his 
chairmanship of the committee which had formu- 
lated a revised set of rules, as the result of which 
the Institute was able to render greater service 
to industry. One pleasing feature of the new 
rules was the provision for the admittance of 
junior members at only half the original sub- 
scription; and the Committee had done an enor- 
mous amount of good, and valuable work. 

It was with diffidence, he continued, that he 
used the hackneyed word ‘ co-operation,’? which 
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was such a favourite among politicians who « 
sistently pulled in opposite directions—whi 
husiness men could not afford to do. Recent! 
he had read a book entitled ‘‘ Trade Associatio 
and Industrial Co-ordination,’’ by his friend M 
Tudor Davies, Barrister-at-Law, who had prov: 
that neither men nor trade associations co. 
live alone. Never had there been greater ni 
than at present for those within a trade to w: 
together. The difficulties of competition amo 
members of a trade, and the competition of alt: :- 
native materials from without, should weld «1 
organisation such as the Institute into clo 
union for the mutual protection of its membh: 
and the development of the trade. 

It was a matter for congratulation that tix 
Institute was working in increasingly closer cv- 
operation with the B.C.I.R.A., whose direcio 
and staff had very readily given valuable assist- 
ance. He expressed the hope that the Institute 
would continue to give and increase its support 
of the Foundry School, which did valuable work 
in assisting young men, to enable them ulti- 
mately to be real assets to the industry. The 
industry had a great future before it, and its 
products must consistently reach a high stan- 
dard of quality; with the knowledge obtained 
through the medium of the Institute, it would 
not only retain present markets against all com- 
petition, but would open up fresh fields and 
find new uses for its products. 

Finally, the Branch-President emphasised tho 
importance of extending the Institute’s activi- 
ties and so organising the industry that it would 
be in a position to assist the Government most 
effectively in case of national emergency.  Be- 
fore very long, he said, the Government would 
no doubt realise the necessity for stabilising 
trading activity. Such stabilising action pro- 
bably, and naturally, would be operated through 
the building industry, which was the largest in 
the country, both in respect of numbers em- 
ployed and financial turnover. Further, it was 
the most potent in its influence on many ancil- 
lary trades, of which the iron trade was one of 
the most essential. The building industry, 
therefore, represented a field which the foundry 
trade should explore to the utmost as a market 
for its products. 

The Guests 

Mr. Barrineton Hooper, C.B.E. (Vice-Presi- 
dent of the Branch), in a very witty speech, 
interspersed with apt stories to illustrate his 
points, proposed a toast to ‘‘ The Visitors.” 
Naturally, the occasion being the first on which 
the London Branch had had the opportunity to 
welcome the ladies to its annual dinner, he ex- 
tended first a hearty and cordial welcome to the 
ladies, and thanked them for having brought 
brightness and gaiety to that function, | The 
members were delighted to see them, and wel- 
comed them with open arms! 

He offered an equally hearty welcome to the 
gentlemen visitors, who in their various walks 
of life helped the foundrymen to bear their 
heavy burdens. It had been said that a foundry- 
man’s life was a series of troubles from. the 
cradle to the grave—and there were so many 
troubles that one sometimes wondered that the 
foundryman lived to reach the grave! 

Among the guests, Mr. Barrington Hooper 
mentioned specially Lord Meston (late Governor 
of the United Provinces of India); Sir Paul 
Booth (a brother of the Branch-President), who, 
although he made pianoforte frames, was quite 
a good fellow; Mr. E. J. Fox, the managing 
director of the Stanton Tronworks, the greatest 
producer of cast iron in the world, and yet able 
to supply other foundries with pig-iron; Mr. G. 
Patchin, head of the Sir John Cass Technical 
Institute, the premier institute teaching foundry 
practice in London; Dr. Harold Hartley, who 
controlled the research activities of Radiation. 


Limited, and, therefore, lived in a ‘ rew 
world ’’; 


Mr. Kenneth Bridges, who organised 
(Concluded on page 472.) 
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Third Report of the Steel Castings 
Research Committee 


WORK OF THE MOULDING 


MATERIALS SUB-COMMITTEE 


We give below extracts from the Sub-Committee’s First Report, which forms Section V of the Third 
Report of the parent Committee, to which reference has already been made in these columns 


Introduction 


The members of the Sub-Committee are :— 


Mr. W. J. Rees, Chairman (Sheffield Univer- 
sity). 
Mr. T. R. Walker, Secretary (English Steel 


Corporation, Limited). 


Dr. R. J. Sarjant (Hadfields, Limited). 

Mr, F. N. Lloyd (F. H. Lioyd & Company, 
Limited). 

Mr. ©. H. Kain (Lake & Elliot, Limited). 

Mr. J. BE. Mercer (Head, Wrightson & Com- 
pauy, Limited). 

Mr. J. J. Sheehan (Austin Motor Company, 


Limited). 


The following is the programme of investiga- 
tion which has been approved for the Steel 
Castings Research Committee : 

(1) The methods of testing moulding sands 
for steel-foundry use. 


(2) A continuation of Boswell’s examination 
of possible British alternatives to Belgian or 
lrench moulding sands. 

(3) The relation of the “ bond * in natur- 
ally-bonded and synthetically-bonded sands to 
“ stripping,’ ‘‘ burning-on,’’ etc., 


Q including 
the properties of reclaimed sand. 


(4) The effect of the washes and paints on 
stripping and the casting skin. Investigation 
of the behaviour of special washes, paints, ete. 

(5) Investigations of the behaviour of syn- 
thetic bonds with: (a) Clean high-silica sand; 
(6) weak clay-bonded sand; and (c) the in- 
fluence of grain characteristics on bonding, ete. 


(6) The effect of pressure on the sintering 


and softening of moulding sands and 
‘ compos,:’ 
(7) Methods for the preparation and_ re- 


clamation of moulding materials. 


(8) The investigation of the properties of 


core bonds. 
(9) The volume changes in moulding sands 
and ‘‘ compos’? from 0 to 1,400 deg. C., in- 


cluding the effect of 
ramming density, etc. 


composition, grading, 

(10) The effect of the thermal conductivity 
of the mould on the casting. Experiments with 
moulding materials of : (a) High conductivity ; 
| (b) low conductivity. 


and 


rhe investigations are being conducted in the 


Depa ment of Refractory Materials, University 
of Sheffield, and in the laboratories of individual 
members of the Sub-Committee. The Sub-Com- 
mittee is collahorating actively with the corre- 
‘sponcing Committees of the British Cast Iron 
Research Association and the Institute of British 
Foundrymen. 
Methods of Testing Moulding Sands 

\ i0-mesh sieve separating Boswell’s very 
Coal and into two parts has been introduced. 
This ‘urther sub-division is useful in the case 
ta sond the dominant grade of which is “ very 
arse sand,’’ and it will be of advantage to 
‘epeat this sub-division for the dominant grade 


sand is under examination. If a 
sieves capable of giving the required 
Cpa mn for every type of sand is in use, it 


lever 


will be necessary to double the number proposed. 
The new series will then’ be :— 


British Standards U.S.A. Bureau of 


Institution. Standards. 
Sieve mesh. | Aperture. | Sieve mesh. | Aperture. 

Mm. Mm. 

8 2.057 6 3.36 

12 1.405 12 1.68 

16 1.003 20 0.84 

22 0.699 30 0.59 

30 | 0.500 40 0.42 
44 0.353 50 0.297 
60 | 0.251 70 0.210 
100 0.152 100 0.149 
150 0.104 140 | 0.105 
200 0.076 200 0.074 
300 | 0.053 270 0.053 

The U.S. Bureau of Standards sieves are 


those recommended by the American Foundry- 
men’s Association, and are given for purposes 
of comparison only, since, in the absence of au 
international standard for sieves, it does not as 
yet seem possible to introduce a system univers- 
ally applicable. It interest that the sieves 
finer than €0-mesh are almost identical. 

In the proposed tests the upper limit of the 
clay grade is not specified, and the omission 
should be made good. Two limits are in use in 
Britain: (1) Boswell fixes the upper limit ol 
the clay grade at particles of 0.01 mm. dia., the 
separation being made by elutriation. All the 
particles in the clay grade sink in water at a 
rate of less than 0.12 mm. per sec., or 0.72 em. 
per min. (2) The American Foundrymen’s Asso- 
ciation recommend that all particles which sink 
in water at a rate of less than 5 in. in 5 min. 


is ol 


or 2.54 em. per min. shall be included in the 
clay grade. The diameter of the coarsest par- 


ticles of this clay grade is approximately double 
that of the coarsest particles of Boswell’s clay 
grade. The difference between the proportions 
of clay grade found by the two methods is small 
in the case of most steel moulding sands, is of 
the order of 1 per cent. in many red sands, and 
mav be as much as 6 per cent. in some refrac- 
tories. 

The American Foundrymen’s Association sepa- 
ration of the clay grade is more rapid than 
elutriation as proposed by Boswell, but the ad- 
vantage will disappear if the upper limit of the 
particle size of the clay grade is reduced to 
coincide with Boswell’s. 

Boswell recommends that the separation of all 
particles finer than 0.25 mm. should be made by 
elutriation. This method is more accurate than 
sieving, but the majority of works’ laboratories 
prefer the more rapid sieve test, which gives 
useful results. 


Existing Methods Examined 

It became evident in the early stages of the 
work of the Sub-Committee that there was a 
diversity of methods in use in various labora- 
tories. To obtain a definite indication of the 
methods in normal use it was decided to issue a 
questionnaire to the six laboratories represented 
on the Sub-Committee. Consideration of the 
results of the tests made emphasised the need 
for a comprehensive review of the methods 
emploved. 

The variation in the results reported for the 


mechanical grading of the samples of sand 
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showed that it was an essential first step to 
endeavour to standardise the methods of’ siev- 
ing and elutriation. The results of tests for 
mechanical grading only on two further samples 
of naturally-bonded moulding sand show dis- 
crepancies just as great as in the preceding 
tests. 

With the co-operation of the Sands and Re- 
fractories Committee of the British Cast Lron 
Research Association, the questionnaire was dis- 
tributed to iron-foundry laboratories, and the 
replies received indicated similar diversities in 
test methods as in steel-foundry laboratories, 
although a number of the  iron-foundry 
laboratories are using the recommended methods 
of sand testing detailed in the British Cast 
Iron Research Association’s Research Report 
No. 108. 

In mechanical grading tests it is evident that 
the variations in test results are to a large ex- 
tent due to the ‘‘ personal factor’? in hand- 
sieving, although investigation has shown some 
differences in mesh-aperture size in various 
makes of British standard sieves of the same 
sieve-number. (These differences are under in- 
vestigation.) It is likely that the “ personal 
factor’? would be eliminated by the use of a 
sieving machine, but it may be desirable to 
standardise the type of machine, as evidence 
which the Sub-Committee obtained showed that 
the various rotary and vibratory mechanisms 
employed influenced the results, even with clean 
clay-free sands. 


Efficiency of a Sieving Machine, Type 2 
An investigation was made by K. W. Slack 
and W. J. Rees of one sieving machine. This 
machine is driven by a 0.16-h.p. electric motor, 
and is agitated in two planes, having a normal 
vertical bumping action and a rotary action, 
associated with an inclination of approximately 


15 deg. The weight of sand for the tests was 
500 g., and two types of tests were made: 
Kirst, a test to compare hand- and machine- 


sieving, and, secondly, a comparison of the siev- 
ing time with the accuracy, for two silica sands 
of varying coarseness. The standard time for 
sieving suggested by the makers of this machine 
is 20 min., but it will be shown that this may 
have to be modified for some sands. 

From the first set of tests, it was clear that 
machine-sieving is more thorough than hand- 
sieving, and much quicker for the same accuracy, 
as hand-sieving takes about 1 hr., depending, 
of course, on the grading of the sand, whereas 
a machine-sieving time of 20 to 30 min. should be 
sufficient for any silica sand, As might be ex- 
pected, the error in hand-sieving is more evident 
in the finer grades, where thorough sieving is 
much more difficult, and also on the sieves where 
there is a large percentage of sand remaining. 

From the time tests, it is evident that 20 min. 
long enough for such a fine sand as 
‘“ Minima ”’ sand, for which not less than 30 min. 
appears to be necessary, but for such sands 
as the coarser mixture represents, 10 min, is 
sufficient. 

The other test with the very fine material in- 
cluded, shows that if clay or any other fine 
material is present, care must be taken to avoid 
error with the present method of joining the 
wire mesh to the holder. However, it should be 
possible to devise some means of joining which 
will avoid the formation of the ridge of solder. 

It appears to be likely from the investigation 
of the behaviour of this machine, with some 
small modification to the jointing of the wire 
mesh and the side of the sieve, that more con- 
sistent results will be obtained with a mechani- 
cally-operated sieving machine than by hand- 


sieving. 
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Elutriation Methods 
Discordant results obtained on the same sand 
by different investigators have indicated the 
need for consideration of the methods used, with 
a view to standardising the type of elutriator 
vessel and the water velocity, ete. A definite 
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recommendation cannot yet be made until this 
investigation has been completed, but the Sub- 
Committee recommend tentatively the use of the 
Boswell type of elutriator and a water velocity of 
0.12 mm. per sec. 

Mr. T. R. Walker, M.A., F.I.C., in his note 
on “ Sand Testing with the Boswell and Crook 
Elutriators,’’ points out that two methods are in 
use for obtaining values for the silt grade (par- 
ticles up to 0.1 mm. in dia.). In the first of 
these, two separate elutriations are carried out 
at different water velocities, the first removing 
the clay grade and the second removing the silt 
and clay grades together, the silt being after- 
wards determined by difference. In the second 
method, the clay grade is removed in a Crook 
elutriator, the silt collected from the body of 
the elutriator, and the sand grade collected from 
the tube of the elutriator. Experiments were 
carried ont with both types of elutriator, using 
a sample of Worksop red sand prepared and sup- 
plied by Dr. Sarjant. 

Crook Elutriator.—The results obtained were 
as follow :— 





Water Silt | 








Sand 
velocity in _ ae remaining in | remaining in 
tube. — body. tube. 

Mm. per sec. | Per cent. Per cent. Per cent. 
0.12 10.69 2.27 | 87.04 
0.148 11.48 1.97 | 86.55 

0.154 11.40 2.10 =! 


: 86.50 


Each of the above is the result of a single 
experiment at the water velocity quoted. In the 
first case the time allowed was 17 hrs., and in 
the other two cases 22 hrs. These times are 
unnecessarily long, and are due to the fact that 
the elutriation went on during the night. 

Boswell Elutriator.-In each of the above 
cases, the material left in the elutriator body and 
tube was collected and put in the Boswell 
elutriator, the time of elutriation being in each 
case 2h hrs, 

The results were as follow :- 


Silt removed Sand grade 


Water velocity in remaining 


in Crook. 








Boswell. in Boswell. 

Mm. per sec. | Per cent. | Per cent. 
0.12 16.50 | 72.81 
0.148 | 14.88 | 73.64 
0.154 17.60 71.00 


The figures for the silt grade are thus: 


Crook. Boswell. 
2.27 16.50 
1.97 14.88 
2.10 17.60 
and for the sand grade: 

Crook. Boswell. 
87.04 72.81 
86.55 73 .64 
86.50 71.00 


It is to be noted that if the percentage of clay 
grade removed in the Crook elutriator with a 
water velocity of 0.12 mm. per sec. is taken as 
correct (10.69 per cent.), then the amount of silt 
found in the second two samples in the Boswell! 
elutriator needs increasing, since a somewhat 
higher percentage of clay grade was taken off 
with the higher water velocities used. 

It is evident that if the figures obtained by 
removing the clay and silt separately are cor- 
rect, the figures obtained from a single elutria- 
tion in the Crook elutriator are very misleading. 

Attention must be drawn to another important 
point. In the third experiment with the Crook 
elutriator, the water velocity in the tube was 
made 0.154 mm. per sec. to give in the body 
the water velocity required to remove silt. 
Actually the amount of material left in the body 
of the Crook elutriator is not very different for 
water velocities of 0.12, 0.148 and 0.154 mm. per 
sec. in the tube. 

A further point of interest is that when sand is 
present in an elutriator, the water velocity is 
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-less than it would be if the sand were absent, 


the reduction in water velocity caused by the 
sand varying with the nature of the sand. It is 
therefore necessary to check the rate of water 
discharge while the sand is in the elutriator, 
and, if required, to increase the velocity of the 
water to obtain the specified rate of water 
discharge. 

Dr. R. J. Sarjant, in his note on ‘‘ The Effect 
of Different Water Velocities on the Grading of 
Sand by the Crook Elutriator,’’ has drawn the 
following conclusions :— 

The results of the elutriation tests with dif- 
ferent water velocities are summarised below :— 











Clay Sand (silt) | Sand re- 
Velocity used. grade i eee as 
moved, in elutri- | elutriator 

“ ator body. tube. 
Per cent. Per cent. | Per cent. 

(a)0.12mm.persec.| 6.60 | 8.00 85.40 
(60.148 ,, . | 8.70 | 4.40 86.90 





Obviously, the different velocity has, in the 
case of this sand at any rate, produced widely 
differing values for the silt and clay grades. 
As would be expected, the higher velocity shows 
more clay grade. These results indicate how 
very important it is that the question of the 
velocity required to remove the clay grade (and, 
in fact, any other grade) should be standardised. 
It is evident that no hope of correlation can 
exist until standard practice is obtained. The 
difference of opinion between different investi- 
gators is possibly due to some taking the specific 
gravity of clay as a basis and others that of 
quartz. It would appear that, as clay is being 
removed, then the specific gravity of that 
material is the correct basis on which to work 

The Crook elutriator has the advantage of 
speed of working and convenience of handling. 
The Boswell elutriator, although probably more 
accurate, involves a much more laborious and 
lengthy process. 

In mechanised foundries close control of the 
grading of the moulding sand is of great import- 
ance. The complete grading of a bonded sand 
is a lengthy operation, but, as shown by com- 
parative sieving and elutriation tests on a Bel- 
gian yellow sand, sieving alone gives an alto- 
gether inaccurate grading analysis, especially in 
the silt and clay grades; this is to be expected, 
us the clay and silt adhere to the quartz grains 
and their separation will not be effected by 
sieving. 


Modification of Methods of Grading 
Moulding Materials 

The possibility of reducing the time taken for 
a test with the retention of sufficient accuracy 
for control purposes has been investigated, and 
the following note by K. W. Slack and W. J. 
Rees describes a modified method of test which 
takes much less time than a normal elutriation 
aud, judging by tests on both naturally-bonded 
and synthetic-bonded sands, gives results of suffi- 
cient accuracy for the. foundry laboratory. 

Two methods have been tried and shown to be 
suitable for use:—(a) For very coarse materials, 
such as ‘‘compo,’’ coarse millstone-grits, etc. ; 
and () for finer materials, such as moulding 
sands. 

Method A 

Of the dry sample, 100 g. are placed in a 
large beaker, containing 300 c.c. of boiling water, 
with 6 c.c. of 0.880 sp. gr. ammonia solution. 
This is allowed to boil for 5 min. more, stirring 
well all the time to prevent ‘“‘ bumping.’”’? When 
cool, the beaker is well stirred, and the contents 
are decanted into a Crook elutriator, after allow- 
ing the coarser particles to settle. Then 50 c.c. 
of cold water are added to the beaker, and the 
contents are well stirred and again decanted into 
the elutriator after allowing a few seconds for 
settling. This is repeated until all the fine clay 
material has been transferred to the elutriator, 
when the normal elutriation is carried out. 
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While this is in progress, the coarser mater: .] 
left in the beaker is transferred to an evapor:t- 
ing dish with as little water as possible and 
evaporated over a water-bath until the contents 
are perfectly dry, when they are allowed to ©] 
and then weighed and sieved. 

When the clay and silt grades have been .e- 
moved by the elutriator, the small residue |» {t 
is sieved and added to the main sieving. Usua ‘vy, 
this residue is very small and alters the origi al 
grading only very slightly. 

The results thus obtained are found to appr xsi- 
mate very closely to those obtained by lie 
longer method. The advantages are as follow — 
(1) The complete grading is obtained witiin 
12 hrs., as, by adding the sieving results to 
the clay grade found in the first elutriation, 
and subtracting from 100 per cent., the silt 
grade proportion can be found; (2) the send 
grade can be obtained in 2 to 3 hrs., and (3) 
with such coarse grading as is found in “ com- 
pos,’ the normal weight of 10 g. would not be 
a representative sample and 100 g. would be ‘vo 
much for the elutriator to work properly. Also, 
the loss of 0.1 g. in the process is negligible 
in this method, but the same loss on 10 g. is a 
serious error, and so the time of elutriation of 
the clay grade can be shortened by at least an 
hour if desired. 

Method B. 

Of the dry sample 100 g. are lightly milled 
by means of a pestle and mortar, so as to rub 
the grains of sand together but not to break 
them down. This is placed on the coarsest 
sieve in the series, 7.e., No. 5 mesh, with the 
base underneath, and well sieved. The material 
remaining on the sieve is then put into the 
mortar again, remilled for a few minutes and 
sieved again. This is repeated until the 
material passing through the sieve is negligible, 
when the material still remaining in the sieve 
is weighed. The 5-mesh sieve is then replaced 
by the 10-mesh sieve, and the process is re- 
peated until the whole sieve series has been 
used. 

The number of times that milling is required 
will depend on the amount of material on the 
sieve and the coarseness of the grading, as the 
finer grades require more milling than the 
coarser grades. 

Increasing the number of times that the mill- 
ing is repeated will not cause all the clay to 
be removed from the sand grains, but a useful 
approximation to the true grading is obtained, 
and where elutriators are not used this method 
is quite satisfactory. The time taken by this 
method is 4 to 5 hr., as against 1 hr. for a siev- 
ing without these precautions. 








Book Review 





L’Electrochemie et L’Electrometallurgie, Vol. I. 
By A. Lavasseur. (4th edition.) Published 
by Dunod, 92, Rue Bonaparte, Paris (6). 
Price: stiff backs, 72 francs; paper backs, 52 
francs, and 10 per cent. for despatch abroad. 
Vol. I of this work, the success of which is 
shown by the fact that it is now in its fourth 
edition, is devoted to aqueous electrolysis, and 
is intended both for the technician and the 
student. The former will find data for each 
operation in a readily utilisable form, whilst the 
latter will learn how the scientific principles o 
electro-metallurgy are applied. The earlier part 
of the book is a complete yet concise treatise ov 
the theory of electrolysis, and such subjects as 
Nernst’s theory and pH measurement at 
treated in such a way as to make them extremely 
simple. Later, there is a long chapter dealing 
with electrolytic deposits, which has been added 
to previous editions. In it are formule 10 
baths, which can be relied on as authoritative, 
and detailed descriptions of the various processé 
A short appendix is devoted to ozone an ele 
trical effluvia. 
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The work being carried out in conjunction 


British Cast lron Research Association with the Institution of Mechanical Engineers 
ANNUAL REPORT AND LUNCHEON 


The eighteenth annual general meeting of the 
British Cast Iron Research Association, preceded 
by the annual luncheon, was held at the Dor- 
chester Hotel, London, W., last Thursday. In 
the absence of the Rt. Hon. the Earl of Dudley 
(President of the Association), the chair was 
taken by Prof. Emeritus T. Turner, M.Sc., 
A.R.S.M., F.I.C. (Vice-President). We give 
below an abstract of the seventeenth Annual 
Report of the Council for 1937-38, and an 
account of the speeches at the luncheon. 


SEVENTEENTH ANNUAL REPORT 


The year ending June 20, 1938, has been one 
of the most notable in the history of the Asso- 
ciation. Special reference may be made to the 
opening of a new melting shop, to the Study 
Course held in November, 1937, and repeated in 
October, 1938, for the benefit of Scottish mem- 
bers, and to the initiation of a fund for the 
acquisition in due course of adequate buildings 
and equipment. Co-operation has been estab- 
lished with The Institute of Vitreous Enamellers 
and the Institute of Welding. The current year 
ending June, 1939, is the last of the present five- 
year period for which the current arrangements 
hold for grant from the Department of Scientific 
and Industrial Research. 


Council and Officers 

Annual Meeting.—The seventeenth annual 
general meeting was held in London on Novem- 
her 4, 1937, the President, the Rt. Hon. the Earl 
of Dudley, being in the chair. The report and 
accounts were adopted and the honorary officers 
were re-elected. The President subsequently 
took the chair at the annual luncheon, and made 
an appeal for contributions to a fund to enable 
the Association in due course to equip itself 
adequately for the work it is called upon to do 
and, to provide suitable buildings. The annual 
meeting for 1938 was delayed as a consequence of 
the European crisis in September, and the 
Council has approved of suitable steps being 
taken should a state of national emergency arise. 

Officers.—The Council unanimously re-elected 
Dr. Harold Hartley as chairman, and Mr. P. A. 
\bernethy and Mr. J. B. Allan, M.A., were 
elected vice-chairmen. During the year five 
meetings of the Council have been held in 
Birmingham and London. 

Committees.—The Research Committee unani- 
ously re-elected Mr. J. E. Hurst as chairman 
and five meetings have been held during the 
vear, Nine sub-committees, including panels 
formed therefrom, have held twenty-seven meet- 
ings during the year. The Publications Com- 
mittee unanimously re-elected Mr. TT. M. 
Herbert, M.A., as chairman and two meetings 
lave been held. One meeting of the Education 
Committee has also taken place. 


Research and Development 
During the year, fourteen printed research 
‘ports have been circulated to members and 
eivht have, in addition, been made available in 
t\ peseript form. 


Grey Iron and Nickel and Alloy Cast Iron 
Sub-Committees 

‘he major item of fundamental research on 
research programme refers to the formation 
01 graphite, and this has been pursued with 
special reference to the results obtained in the 
odification of graphite structures in irons of 
virtually the same composition. Previous reports 
» referred to the process by which a flake 
«'-phite iron, hy means of simple treatment of 
th melt, can be modified to yield in the solid 
a fine graphite structure. This had been 
a omplished for melts from the crucible and 
tron certain other types of furnace, but had not 


been successful from the cupola furnace. During 
the year, however, this was successfully accom- 
plished in the Association’s experimental cupola, 
by the observance of certain precautions. It 
cannot yet be said that the modified structure 
can be produced with certainty from any type of 
commercial cupola, but there is every reason to 
believe that this will prove possible. 

A correct understanding of the reasons for this 
change will throw much-needed light on the 
solidification of cast iron, which, in turn, will 
have practical repercussions in the industry, 
since properties are determined as much _ by 
structure as by composition, and the solution of 
present difficulties will contribute to this under- 
standing. Experience up to the present indicates 
that the formation of flake graphite is connected 
with the presence in the melt of non-metallic 
inclusions and considerable work has been done 
on the separation and analysis of inclusions in 
both pig-iron and cast iron. The little experi- 
ence available on this work and its inherent 
difficulty and delicacy led to co-operation being 
established with the Oxygen Panel of the Tron 
and Steel Institute’s Heterogeneity Committee, 
which is dealing with this problem for steels. 
The method recommended by this Committee, 
known as the alcoholic iodine method, for the 
separation of inclusions, has been extensively 
tried for cast irons and pig-irons in the labora- 
tories, and for various reasons has been aban- 
doned as far as cast iron and pig-iron are con- 
cerned, suitable as it is for steels. 

A full statement of the work done is being 
made in a forthcoming report of the Oxygen 
Panel. Parallel difficulties were also experienced 
in trying the chlorine method, which has also 
been abandoned for cast iron and pig-iron, and 
tentative trials have been made with various 
electrolytic methods. The greatest success, how- 
ever, has been obtained with a modified form of 
the aqueous iodine method, a report on which is 
also in press, and it is believed that an accurate 
estimation can now be made of the various inclu- 
sions in pig-iron and cast iron. It has been 
possible to explain differences in the behaviour 
of various irons in the foundry by reference 
to variations in the non-metallic inclusions they 
contain when they are apparently of the same 
ordinary chemical analysis. The work on inclu- 
sions in pig-iron has been pursued in conjunc- 
tion with the British Tron and Steel Federation’s 
Tron and Steel Industrial Research Council, as 
has also work on ingot moulds and their struc- 
ture in relation to cracking and crazing. The 
Graphite Panel, consisting of the Chairmen of 
the Research Sub-Committees, which supervises 
work on graphite formation, has met four times 
during the year. 

A report has also been prepared and circulated 
to members giving a technique for the polishing 
of cast-iron specimens containing graphite 
whereby the graphite is retained in situ instead 
of being torn out by the abrasive polishing 
material. Thus the graphite itself can now be 
examined, instead of the cavity it occupied, and 
the new observations this makes possible will 
react on theoretical developments. 

Work on the shrinkage and contraction of 
cast iron has been continued, and useful results 
have been obtained which have been successfully 
applied in various cases in dealing with prac- 
tical foundry problems’where difficulties due to 
shrinkage and contraction have been experienced. 

The work on aluminium cast irons has been 
continued, both with respect to the study of the 
properties of a series of aluminium cast irons 
in the laboratory and the application of alu- 
minium irons for heat-resisting purposes. Work 


on the influence of copper has been completed 
and issued. 


on high-duty cast irons for engineering purposes 
has been brought to a stage at which the first 
report is shortly to be presented and is now in 
the press. It comprises a first part, this being 
an introductory survey of the present state of 
the art of producing these irons, and their com- 
position, structure, and properties; a second 
part, consisting of results on a_ series of 
materials supplied by manufacturers, which 
serves to illustrate this general survey, and a 
third part giving the first results of the ex- 
perimental work carried out on high-duty irons 
of a range of silicon-carbon contents. This will 
be continued with special reference to alloy 
additions, heat-treatment and the foundry tech- 
nique required to obtain the best possible results. 
Mention must also be made of a report to the 
Institution of Automobile Engineers on cast 
crankshaft materials detailing work done by Dr. 
Gough and Mr. Pollard at the National Physi- 
eal Laboratory on materials supplied by the 
Association. 


Melting Practice and Sands and Refractories 
Sub-Committees 


As compared with the total number of instal- 
lations of the balanced-blast cupola made or 
under construction a year ago of 175, with an 
aggregate hourly capacity of over 1,200 tons, the 
number now installed or under construction is 
194, with an hourly capacity of 1,415 tons, which 
indicates a satisfactory rate of progress. An 
examination of cupola design, with reference to 
tuyere size and air supply, has reached a stage 
of completion and results will be available before 
the end of the present calendar year, together 
with material resulting from a study of Con- 
tinental and American cupola practice, including 
hot-blast cupolas. 

The main problem before the Sands and Re- 
fractories Sub-Committee has related to standard 
methods for sand testing. When the original 
B.C.1.R.A. apparatus for sand-testing was de- 
signed, the importance of such testing was not 
generally accepted, partly because of the excel- 
lence of natural British deposits, and partly 
because foundry production was carried on 
mainly by jobbing foundries. Simplicity and 
cheapness were therefore aimed at, to facilitate 
adoption. The application of methods of quan- 
tity and continuous production has made enor- 
mous strides in foundries during the past ten 
years and, for this, sand control is now regarded 
as essential. Its importance is no longer ques- 
tioned. The Sub-Committee consider the time 
ripe to reconsider the whole basis of testing. 
In order that the methods adopted may have 
the greatest possible chance of general accep- 
tance, the formation of a Joint Committee on 
Sand Testing was proposed, and this Committee 
was duly formed and has had two meetings. It 
represents the institutions concerned with the 
problem, including, in addition to the Associa- 
tion, representatives of the Tron and Steel 
Institute, the Institute of British Foundrymen 


and the British Non-Ferrous Metals Research 
Association. 
Other Sub-Committees 
Through the Tests and Specifications Sub- 


Committee, active co-operation has been exercised 
with the British Standaids Institution in the 
formulation of the new specification No. 786/1938 
for high-duty cast irons. Two reports have been 
prepared on the estimation of aluminium and 
titanium in cast iron, embodying original work. 
The Malleable Cast Tron Sub-Committee has 
under active consideration proposals for modi- 
fication of the standard specifications for mal- 
leable cast iron. The White and Chilled Tron 
Sub-Committee is preparing a statement of 
recommended procedure for the hardness test- 
ing of white and chilled iron and some work 
of great interest has been carried out by the 


Senior Metallurgist on the effect of pouring 
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temperature on chilled structures. The Pig-lron 
Sub-Committee is approaching the end of its 
work on the grading of pig-iron. 


Joint Committee on Vitreous Enamelling 

During the year, following preliminary. nego- 
tiations, an arrangement was made with the 
Institute of Vitreous Enamellers to co-operate 
in work of common interest, to be carried out 
in the laboratories of the Association. A com- 
prehensive examination of the literature of 
vitreous enamelling has been made and many 
visits to enamelling works have taken place. 
The programme and work proposed is under the 
supervision of the Joint Committee of the Insti- 
tute and of the Association, of which two meet- 
ings have been held. 


; Cast-Iron Bridges 

The Building Research Station, on behalf of 
the Department of Scientific and Industrial 
Researeh and in co-operation with the Ministry 
of Transport, has recently tested to destruction 
a number of road bridges scheduled for removal! 
on account of road widening and other opera- 
tions. The material of four of these, made of 
cast iron, from Eastleigh (1865-68), Gingerbread 
Hall (1870), Babraham (1847), and Stafford 
(1855), was sampled and tested by the Associa- 
tion and a report has been furnished. The Fifth 
Report of the Corrosion Committee of the Iron 
and Steel Institute also contains results of tests 
made by the Association on material removed 
from the Crystal Palace (1851) after the recent 
fire. The Association has co-operated with the 
British Non-Ferrous Metals Research Association 
in an investigation on cast-iron pots for melting 
aluminium and with the Institution of Automo- 
hile Engineers on cast-iron liners for wear tests. 


Development Department 

The Development Department, which deals 
with technical inquiries and aids members in 
practical problems and applying developments 
to their practice, dealt during the year with 
1,417 inquiries, an average of five per work- 
ing day. 

Headquarters Laboratories 

The work passing through the laboratories 
both in connection with the research —pro- 
gramme and development work shows a material 
increase. The chemical laboratory carried out 
over 6,750 duplicate estimations and the metal- 
lographic laboratory over 1,550 micro-examina- 
tions. In the mechanical testing laboratory, 
nearly 3,800 mechanical tests were carried out 
and the sands laboratory made nearly 2,200 
tests on sands and refractories. In the experi- 
mental melting shop over 400 melts were carried 
out. 

Scottish Laboratory 

During the year Mr. H. Cowan, B.Sec., who 
had acted as Superintendent of the Foundry 
Technical Institute at Falkirk: since it became 
the Association’s Scottish Laboratory, resigned 
to take up an industrial appointment. He was 
succeeded by Mr. T. Tyrie, B.Se., who has had 
wide experience in laboratory and foundry work 
and in vitreous enainelling in engineering and 
light castings foundries. 

The Scottish Committee approved, in June, 
1938, of an arrangement to hold a two-day Study 
Course in Glasgow similar to, but shorter than, 
the one referred to below, held earlier in Bir- 
mingham, for the benefit of those members who 
were unable to get to Birmingham. Owing to 
clashing with various other conferences in Glas- 
gow, due to the Empire Exhibition, this was 
ultimately held in October, 1938, and seventy 
representatives registered. Ten lectures were 
given by the staff during the two mornings and 
threa works visits were paid in the afternoons. 


PUBLICATIONS COMMITTEE 


Library and Information Bureau.—Some 648 
accessions were made to the library during the 
year and the total loans were 2,009, excluding 
lantern slides. Inquiries from members dealt 
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with exclusively by the Library and Information 
Bureau were 383. Thirteen information bureau 
reports have been made available to members, 
in addition to half a dozen articles in the 
‘* Bulletin ’’ not now listed as bureau reports, 
and twenty-one translations of important foreign 
Papers have been made. 

Exhibitions.—The Association co-operated 
with the Department of Scientific and Industrial 
Research in a joint exhibit of the country’s 
research institutions at the Engineering and 
Marine Exhibition in London in September, 
1937, to which an official visit was paid by 
members, and at the Empire Exhibition in Glas- 
gow from May to October. Members of Council 
also paid an official visit to the British Indus- 
tries Fair in February, 1938. 

Foreign Visits.—Towards the end of the year 
under review, the Director and Mr. L. W. 
Bolton visited the United States to study Ameri- 
can melting practice, to renew contacts, to see 
research work in progress and to see something 
of American development in vitreous enamel- 
ling. Some of the observations made have 
already been reported, and other reports are in 
preparation. 

Papers and Lectures.—During the year twelve 
lectures and Papers were given by seven mem- 
hers of the staff for public discussion, at London, 
Birmingham, Glasgow, Bradford, Manchester, 
Oxford, Newport (Mon.), Dudley and Sheffield. 

Study Course.—A three-lay Study Course, 
the third organised by the Association, was held 
from November 10 to 12, 1937, and nearly 150 
members registered, the highest figure hitherto 
recorded. During the mornings fifteen lectures 
were given and during the afternoons demon- 
strations took place in the laboratories and visits 
to members’ works, showing developments of 
special interest. 


EDUCATION COMMITTEE 

British Foundry School.—The third session of 
the school was completed in July, 1938. ‘The 
number of students during the second and third 
sessions showed a decided falling off as com- 
pared with the first session, but the entries for 
the fourth session, which began in September, 
1938, showed a welcome increase, and if the 
figure of twelve to fifteen entering per annum 
can be maintained, there is little doubt that 
the school will become a permanent institution. 


FINANCE AND MEMBERSHIP 


The accounts show a total income for the 
year of £18,409, and a credit balance of £13 


Of the expenditure, the sum of £1,563 repre- 
sents non-recurring expenditure on extensions 
to plant and equipment, chiefly in connection 
with the new melting shop, and these charges 
have been wholly met out of the year’s income. 
The running expenditure was £16,856. Contri- 
butions made in respect the Building and 
Equipment Fund are referred to below, but it 
may be noted that since these contributions are 
regarded as grant-earning, the maximum grant 
of £8,500 payable by the Department of Scien- 
tific and Industrial Research under the present 
arrangement was earned. 

At the close of the year the number of ordi- 
nary and trade 3 and of 


of 


members was 351, 
members 652. 


asso- 
ciate 
Relations with Other Bodies 

During the year, the relations which 
have always existed between the Association 
and the Institute of British Foundrymen were 
strengthened still further by the appointment 
of a Liaison Committee representing both bodies, 
to consider further co-operation, and two meet- 
ings have been held. The Council appointed 


close 


Dr.. Harold Hariley, Mr. J. E. Hurst, Mr. S. 
H. Russell and the Director, and the Institute 
of British Foundrymen appointed Mr. C. W. 
Bigg, Mr. W. B. Lake, Mr. J. W. Gardom and 
Mr. T. Makemson. Reference has been made 
above to co-operation with the British Iron and 
Steel Federation’s Iron and Steel Industrial 


Research Council, the Institution of Mechanical 
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enginecrs, the Institute of Vitreous Enamellers, 
the British Non-Ferrous Metals Research Asso- 
ciation and the Institution of Automobile Engi- 
neers. In addition, co-operation is being exer- 
cised with the Institute of Welding on the weld- 
ing of cast and malleable cast iron. 


ACCOMMODATION AND EQUIPMENT 


Melting Shop.—The principal extension mac: 
during the year has been in the provision of « 
new melting shop, 2,500 sq. ft. in area wit] 
750 sq. ft. of first-floor office space. The sho) 
is equipped with the usual requirements of a 
small foundry and has a small Birlec-Detroi 
rocking arc furnace, a Morgan oil-fired crucibl 
furnace, a Cumming coke-fired crucible furnace 
a Birlec heat-treatment furnace, an Augus' 


Simpson sand mill, and a 12-in. bore exper 
mental cupola. 
Building and Equipment.—At the Annua 


Meeting and Luncheon in November, 1937, th 
President, Lord Dudley, made an appeal to 
members to provide funds to enable the Asso- 
ciation adequately to equip itself for the work 
it is required to do and to house this equipment 
in a suitable manner. The President followed 
this appeal with an article in Tae Founpry 
Trapk JournaL for January 13, 1938, giving 
in greater detail the scheme envisaged. The 
appeal was circulated to members and the De- 
partment of Scientific and Industrial Research 
kindly agreed to treat such donations as grant- 
earning up to the limit fixed by the present 
arrangement between the D.S.I.R. and the Asso- 
ciation. The appeal yielded in donations and 
promises the sum of approximately £2,500, 
which, with the grant, means that £5,000 will 
be available towards the sum required, to whic 
may be added the sum of approximately £1,000 
already set aside by the Council. Since the end 
of the financial year further contributions and 
promises have totalled £184, and some members 
have promised gifts in kind. It was hoped at 
one time that provision might be made whereby 
contributions received in excess of the limit to 
which, under present arrangements, the Depart- 
ment is empowered to pay grant, would be held 
in suspense and qualify for grant in a sitbse- 
quent year; unfortunately, close examination 
showed that such a scheme would be impractic- 
able. However, the contributions received were 
all grant-earning and the total with ordinary 
subscription income reached the upper limit ot 
grant, the maximum having been reached thi- 
year for the first time. Contributors who have 
spread their amount over a period and members 
who have not yet subscribed are advised that 
all contributions made during the year now cur- 
rent, and in subsequent years, will also earn 
the full quota of grant. The Council takes this 
opportunity of thanking very warmly those 
members who responded to the appeal. 

The arrangements of the scheme are in thie 
hands of an Advisory Committee, consisting of 
the chairman and vice-chairmen of Council. 
together with the chairmen of the Research and 
Publications Committees. 

The Association rented its first laboratory. 
2,500 sq. ft. in area, in 1926, and this has by 
gradual extension increased to 13,000 sq. ft.. 
housing a staff of over forty and equipped wit! 
apparatus costing over £8,500, all fonnd out 
of income. 


CONCLUSION 


The Council has approved, arising out of tli 
European crisis of September, 1938, of thie 
Association’s acting, in the event of a national 
emergency arising, as a central scientific agen) 
for the industry through which members ma) 
rely on obtaining the services to which the’ 
have been accustomed in the past, and exp« 
services in dealing with new problems needing 
special experience, control methods, tests 
experimental work for their solution. The sup- 
port of any eligible producers or users of te 
material or products of the industry would 
welcomed by the Council. 
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ANNUAL LUNCHEON 

There was a distinguished gathering at the 
annual luncheon of the Association. Prof. 
Kmeritus T. Turner, M.Sc., A.R.S.M., F.1.C. (a 
Vice-President of the Association), presided, in 
the enforced absence of the President, the Right 
Hon. the Earl of Dudley, M.C., D.L., who 
was accompanying H.R.H. the Duke of Kent on 
tour of the Midlands, which tour had been 
postponed from the previous week as the result 
of the accident to H.R.H. the Duke of 
Gloucester. 

The gathering included Viscount Falmouth 
Member of the Advisory Council of the Depart- 
ment of Scientific and Industrial Research); Sir 
\lexander Ramsay (Director, Engineering and 
National Employers’ Federation) ; Lieut.-Colonel 
Lord Dudley Gordon; Dr. C. G. Darwin; Mr. 
J. Hepworth, M.P. (President, Institute of 
British Foundrymen); Mr. R. R. a-Ababrelton 
(Master of the Founders’ Company); Engineer 
Rear-Admiral A. G. Crousaz; Mr. W. Higgs, 
M.P.; Dr. C. H. Desch; Dr. H. J. Gough; Mr. 
G. S. Witham; Mr. A. L. Hetherington; 
Lieut.-Colonel J. H. M. Greenly; Mr. A. 
McKinstry; Mr. H. Wilson Wiley; Mr. C. P. 
Sandberg; Mr. E. C. Evans; Dr. T. Swinden; 
Prof. R. V. Wheeler; Dr. Harold Hartley 
(Chairman of Council); Mr. W. H. Lewis; Mr. 
P. A. Abernethy; Mr. G. A. Steel; Mr. G. C. M. 
Jackson; Brig.-General Magnus Mowat; Major 
tT. G. Bird; Major F. A. Freeth (Past-Presi- 
dent); Mr. E. B. Wedmore; Mr. J. B. Allan; 
Mr. J. T. Goodwin; Mr. J. E. Hurst, and Mr. 
V. C. Faulkner. 

The loyal toast having been honoured, 

The CHarrman said that both the Earl of 
Dudley and Lord Austin (a Vice-President) were 
accompanying the Duke of Kent on his social 
welfare tour in the Midlands. In a reference to 
progress in cast iron founding, the Chairman 
said that some 55 years ago he had learned to 
melt iron, to make his own moulds and to make 
a finished casting, so that he could claim to be 
among the oldest of the ironfounders within the 
membership of the Association. In those early 
days, ironfounding was a craft and was 
conducted with great skill by craftsmen, 
although without knowledge of the real nature 
of the materials they used. There was no 
accurate information available then on _ the 
influence of any one of the elements usually 
present in cast iron. But since that time great 
advances had been made, which had enabled us 
to produce in greater quantities, with greater 
uniformity of quality and increased accuracy in 
shape and details of the castings made; and 
towards those improvements in recent vears the 
8.C.1.R.A. had contributed notably. 


The President’s Notes 


A speech which had been prepared by the 
President was read on his behalf by the chair- 
man. In it the President referred to the fact 
that the Association had recently opened a new 
experimental melting shop and had established 
co-operation with The Institute of Vitreous 
namellers and the Institute of Welding, whilst 
it had strengthened further its co-operation with 
the Institute of British Foundrymen. The year 
had seen a record in income and activity. 

Of the developments arising from the research 
programme, he mentioned the following as the 
most important :—Success had been achieved in 
the production of refined graphite irons from 
the Association’s experimental cupola, to obtain 
which certain precautions were taken. A method 
1 been evolved for separating and estimating 
n-metallic oxide inclusions in cast iron and 
pic-iron; those inclusions were believed to be 
imately connected with graphite formation. 

President of the Iron and Steel Institute, 

was gratified to learn that that work was 
ing reported next spring to that body, through 

Oxygen Sub-Committee, which, under the 
chairmanship of Dr. Swinden, was a Sub-Com- 

ttee of the Heterogeneity Committee, over 
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which Dr. Hatfield so energetically presided. The 
fron and Steel Industrial Research Council of 
the British Iron and Steel Federation worked in 
close conjunction with the Iron and Steel Insti- 
tute, and the B.C.1.R.A. welcomed the oppor- 
tunity to co-operate with them. 


A New Micro-Section Preparation Method 


An improved method of preparing metal sur- 
faces for microscopic examination gave pictures 
which excited the admiration of experts and 
enabled one to see the actual graphite flake, not 
merely the cavity from which the flake had been 
torn in the process of polishing, or the cavity 
filled with polishing powder. Work on shrink- 
age and contraction, the founder’s bugbear, had 
shown an intimate connection between that and 
graphite size. A report was to be presented the 
next day to the Institution of Mechanical En- 
gineers on High Duty Irons for General Engi- 
neering Purposes: <A new aluminium iron of 
value for heat-resisting applications had also 
been evolved. Work was being intensified on 
the problems of vitreous enamelling. The year 
had seen the publication of the revised British 
Standard Specification for general engineering 
castings, and also the issue of: a specification 
for high-duty iron castings, the highest grade 
in which, with the exception of one U.S. speci- 
fication; enabled users here to specify or pur- 
chase iron castings of higher strength than in 
any other country. 


National Emergency Co-operation 


As a result of the international crisis, the 
Council had decided that, should a state of 
national emergency arise, the Association would 
function as a central scientific agency for the 
industry, and members could rest assured that 
the services which were ordinarily given would be 
continued and advice would be available on the 
problems to which such a state would give rise, 
whether they needed knowledge and experience, 
tests or experimental trials for their solution. 
Furthermore, the Council placed those services 
unreservedly at the disposal of H.M. Government 
and the Service Departments concerned with 
defence. 

Finance 

The year was important to the Association 
because it was the final year of the present five- 
year period for which grant arrangements held 
with the Department of Scientific and Industrial 
Research. A few days before the luncheon the 
Association had welcomed to its laboratories the 
Industrial Grants Committee of the Depart- 
ment’s Advisory Council, under the chairmanship 
of Viscount Falmouth; and more recently discus- 
sions had taken place between the Industrial 
Grants Committee and the Council of the Asso- 
ciation with regard to the future. He hoped that 
the visitors to the laboratories had seen satisfac- 
tory signs of the Association’s activities during 
their investigation. 

Looking at the curve of industrial income and 
total income, in the Annual Report for the year 
ended June 30, 1938, one was struck by the rela- 
tively lean period of more or less stationary total 
income from 1931 to 1934, when the grant had 
dropped to a figure much lower than it had been 
for some six years. In 1934 the Department had 
initiated its new policy with regard to sliding 
scale grants, and that had corresponded with a 
period of steadily advancing income and work. 
It would be agreed that the new policy had more 
than justified itself, and he hoped it would be 
continued in future. It was desirable that the 
Association should undertake to secure from the 
industry the highest subscription figure it could 
he sure of earning, because then it had the 
opportunity of expanding by the normal process 
of growth, thereby taking the fullest advantage 
of the supplementary grant; but it could not 
ignore certain factors. The industry was not so 
active recently as it was a year ago, and certain 
parts of the research programme were aided by 
contributions which naturally terminated when 


the work was finished: Then the Association 
could not be sure that its non-grant-earning 
income would be maintained. A considerable 
part of that was derived from the installation of 
the balanced-blast cupola. It did not wish to 
increase subscriptions while there were so many 
eligible firms outside, particularly in view of the 
invitation to members to subscribe to the Build- 
ing and Equipment Fund; and naturally it did 
not wish to drop any of its present work, which 
would mean curtailing the staff. It had taken 
advantage of the arrangements made for the 
Industrial Grants Committee to invite members 
to inspect the laboratories on December 8, and 
although the number who were able at short 
notice to attend was small, appreciation of the 
idea was expressed and a members’ inspection 
might be made an annual function. 


The Building Fund 


Coming to the Building and Equipment Fund, 
the appeal for which he had set in motion a year 
ago, the President recalled that the proposals 
he had made at the last annual luncheon had 
been elaborated in an article in Tur Founpry 
TRADE JourNAL (January 13, 1938). The aim 
was to raise £30,000, and it was hoped to raise 
that during the next five-year period. The 
actual contributions: during the last financial 
year were about £2,000, or, with promises, about 
£2,500, and he thanked the donors for their 
practical evidence of faith in the Association and 
its work. 


Worshipful Company of Founders 

Another matter to which the President referred 
was the valuable co-operation of the Worshipful 
Company of Founders. London was fortunate, 
he said, in possessing a number of ancient foun- 
dations, the Guilds or Livery Companies, and 
their benefactions for charitable, benevolent and 
educational purposes were well known. The 
Worshipful Company of Founders, whose Master 
and Clerk were present at the luncheon, had 
established an interesting scheme for attracting 
the best type of man into the foundry industry, 
and its results would be viewed with interest. 


Foundry School 

Of the Foundry School itself, he reported an 
improvement in the number of students, twelve 
of whom were working on the present year’s 
course, making a total of 36 to date, and an 
annual entry of from 12 to 15 candidates would 
doubtless ensure the permanent establishment of 
the School. About 15 per cent. of the candi- 
dates had a university degree and about 15 per 
cent. had come from public schools. While 
there were minimum standards of education, 
technical knowledge and practical experience for 
admission, the mixing for a year of a group of 
men of varying types was an experience which 
could not fail to be of value to all of them. 
Students had already been sent to the School 
from New Zealand, South Africa, India and 
Egypt, as well as from the United Kingdom. 

Finally, he said that the past five years had 
seen the Association grow and consolidate, and 
as an impartial and authoritative body it was 
of great’ importance to the industry and _ its 
future. He trusted that the members would give 
it continued support, and persuade all firms 
eligible to participate in its activities to form 
part of the framework of that means of co- 
operation. 

Pror. Turnerk made an appeal to the users 
of castings to co-operate in the work of the 
Association. The Association had the help of 
the practical producer and of the scientific man, 
but it had not the co-operation of the users to 
the extent to which he considered it was en- 
titled. It was important that the engineer 
should receive castings of known mechanical 
characteristics and composition and that they 
should be capable of resisting extreme condi- 
tions, including exposure to heat and corrosion. 
Therefore, it was of advantage to the user of 
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castings to know more about them and to en- 
courage the founder to meet the user’s needs. 
The appeal to the users to assist the Association 
in the future more than they had done in the 
past was very reasonable, and he wished he 
could hope that it would be readily followed. 


D.S.LR. Visit to Birmingham 


Tue Rieur Hon. Viscount Fatmourn (Ad- 
visory Council, Department of Scientific and In- 
dustrial Research), proposing a toast to the 
Chairman, said that all were disappointed that 
the Karl of Dudley was unable to be present; but 
none of them could possibly wish for a better 
substitute than Prof. Turner. (Applause.) Prof. 
Turner must have been a proud man when he 
had read the President’s speech, because a very 
great deal of the success of the Association had 
been due in one way or another to his 
enthusiasm. 

Speaking of the visit which members of the 
Department of Scientific and Industrial Research 
had paid to the Association’s laboratories during 
the previous week, Lord Falmouth said they were 
all very much impressed indeed by the work that 
was going on there. They had seen developments 
in the various classes of cast iron being put 
forward vigorously, and they had seen the 
Association’s new foundry. One thing that had 
impressed them, however, was that the Associa- 
tion’s building was nothing like worthy of the 
work that was being done, and he was very glad 
to learn from the report that the Association was 
pushing forward to improve the accommodation. 

In offering further congratulations to the 
Association on the work it was doing, Lord 
Falmouth expressed the sincere hope that it 
would be able to increase its industrial subscrip- 
tion, on which, of course, its grant largely 
depended. Many of the firms using cast iron 
contributed very generously to the Association ; 
but there were still gaps to be filled, and he 
hoped that during the coming vear the industrial 
subscriptions would show a very considerable 
increase, as it justly deserved. 


Effect of Lower Steel Prices 


Mr, J. Hepwortu, M.P. (President, Institute 
of British Foundrymen), supporting the toast, 
said it was a privilege for two reasons. The 
first renson was that it gave him the opportunity 
to express the sincere appreciation of the In- 
stitute of British Foundrymen of the assistance 
which the Association was always willing to give, 
and particularly the recent co-operation between 
the two bodies, which would be so much to the 
advantage of both. 

Secondly, he wished to pay a personal tribute 
to the President of the Research Association, 
who had played a great part recently in bringing 
about a reduction in the prices of iron and 
steel, which was bound to have a great effect on 
industrv, especially shipbuilding, which had 
suffered so much owing to the high prices that 
had been prevailing. It was a great asset to any 
association to have at the head of its affairs a 
man of such vast knowledge and experience as 
the President of the Association. It was hoped 
that he would for long hold the office of Presi- 
dent, conferring benefit not only upon the Asso- 
ciation itself, but also upon the Institute and 
other co-operating organisations. 


Attached Foundries 

Si ALexanver Ramsay (Director, Engineer- 
ing and National Employers’ Federation), as 
one connected with the engineering and found- 
ing trades, congratulated the Association on its 
past year’s work. Many branches of industry 
were engaging in research respecting their own 
particular problems, but the Association struck 
rather a peculiar and special note, in that it 
was engaged in co-operative research, and was 
pooling knowledge and ideas. He was not sure 
that in the cast iron industry one could draw a 
very sharp line between the producer and the 
consumer because, while there were founders as 
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such, it was also true that very many impor- 
tant engineering concerns did a portion of their 
own founding. Knowing as they did that the 
Association was doing really important work, 
which should be continued, those who were able 
to exercise any influence in general industry 
should, and he believed they would willingly, 
exercise that influence on the Association’s be- 
half. 


The New Scholarships 


Mr. R. R. a-ABABRELTON (Master of the Wor- 
shipful Company of Founders) also supported the 
toast, and°congratulated the Association on the 
wonderful work it had achieved during the past 
year, as evidenced by the annual report. He 
was glad that the Founders’ Company was to 
be associated intimately with the Association, 
because it was offering scholarships for research 
work in foundry practice. The City Livery 
Companies had in the past devoted money to 
various charitable purposes; the Founders’ Com- 
pany had supported a long list of charities from 
time to time, but it had been brought to the 
company’s notice that there might be other ways 
of using its money more effectively. As a conse- 
quence of inquiries, and with the assistance of 
Dr. Harold Hartley (Chairman of Council of 
the Association), a scheme had been formulated 
which would be of interest to the cast iron in- 
dustry and to the founding industry in general, 
and he expressed indebtedness to Dr. Hartley 
in that connection. It was not desired that the 
rules and regulations governing the matter 
should be ‘cast iron,’? but that they should 
be fluid to a certain extent, so that, advised 
by the Selection Committee, the scheme could 
be applied to the best advantage. If there were 
graduates in the various universities who would 
be greatly advantaged by being able to pursue 
their researches, and who would otherwise not 
be able to continue, the Company might be able 
to do its part to assist. Therefore, the proposal 
was that there should be a founding scholarship 
of £250 a year for a graduate who showed 
promise in one of the universities, the scholar- 
ship to be renewable for a second year, and, if 
necessary, for a third year. A new scholarship 
would be awarded each year, so that ordinarily 
there would be two scholarships in existence. 
He hoped that in the future the Company and 
the Association would be brought more closely 
together, and that the Company might be of 
assistance to the Association from time to time. 

Dr. Harotp Hartiey (Chairman of Council) 
was the last speaker in support of the toast, 
and said the Association was to be congratulated 
on being able to secure the services of so eminent 
a man as Prof. Turner to occupy the chair in the 
enforced absence of the President. 

Commenting on the fact that a deputation 
from the Council had waited upon the Grants 
Committee of the Department of Scientific and 
Industrial Research on the previous day to plead 
for renewed support, he said that the decision 
of the Department had not yet been reached, 
but he had an uncomfortable feeling that the 
industrial income to be earned by the Association 
before it received the block grant would have to 
be increased. That was up to the industry, and 
he pleaded most earnestly for additional sup- 
port. He also emphasised the necessity for hous- 
ing the Association’s equipment and staff in a 
decent building. The necessity for providing 
good surroundings for research workers, he said, 
was often overlooked; but if they had not good 
surroundings, one could not expect to get the 
best out of them. Unfortunately, the Director 
had forecast the possibility of a reduction in the 
Association's industrial income next year; but it 
was very important that its activities should not 
be curtailed. The fundamental research which 
was being carried on was essential to progress ; 
without it, progress was dependent on our stock 
of knowledge capital, and that would become 
exhausted. 
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Finally, he complimented the Founders’ Com- 
pany on the very admirable lead it had given, 
and he wished Prof. Turner long life and con- 
tinued happiness. 

The toast was honoured with enthusiasm, and 
Pror. TuRNER, in a brief response, urged that 
the best way in which to thank the President of 
the Association for his work was to support the 
Association to the fullest extent, by deeds rather 
than by words. 

The proceedings at the annual meeting which 
followed the luncheon will be reported in our 
next issue. 








Publication Received 





Aluminium Bronze, Issued by the Copper De- 
velopment Association, Thames House, Mill- 
bank, London, S.W.1. 

To distribute, free of charge, a 150-page, well- 
bound, finely-ilustrated high-grade text book on 
an interesting phase of technology, strikes us as 
bordering on the over-generous side of “ service 
to industry.’’ To buy such a book over the 
counter would cost about 7s. 6d., and it is reason- 
ably certain that the most parsimonious of 
foundrymen would not object to paying 2s. 6d. 
for a treatise on aluminium bronze, because 
although much information is available on the 
subject, it is very widely disseminated through- 
out the technical Press and the Proceedings of 
learned societies, and this is the first attempt to 
compress all the matter into one volume. The 
Association, however, does limit its commitments 
by restricting the supply of copies to those 
writing on a firm’s headed notepaper or other- 
wise giving satisfactory evidence of responsible 
statussor genuine interest. The book is divided 
into seven chapters, the first of which details 


the general properties of aluminium bronze. 


Chapters 4 and 6 are those which furnish the 
main interest for our readers; they deal respec- 
tively with the alloys for casting and the foundry 
technique for their production. The practical 
and technological aspects, in contra-distinction to 
the purely academic, have been stressed through- 
out the book. A comprehensive bibliography and 
an adequate index materially add to the general 
usefulness of the book. 





1.B.F.—London Branch Dinner and Dance 
(Concluded from page 466.) 


foundry exhibitions; Mr. Issels, a member of 
the South African Branch of the Institute; and 
Mr. W. A. C. Newman, the chairman of the 
London Section of the Institute of Metals, who 
devoted his energies to coining, at the Royal 
Mint. 

Mr. W. A. C. Newman, B.Sc., A.R.S.M., re- 
sponding, said he felt quite unable to express 
adequately the thanks of the visitors for the 
hospitality extended to them, but their thanks 
were indeed very sincere. On behalf of the 
ladies, he expressed appreciation of the fact that 
they had been invited to the London Branch 
dinner, an appreciation which was shared by the 
gentlemen present, one of whom had said that a 
phantasy in many colours was much better than 
a pure design in black and white. 

His occupation of the office of Chairman of 
the London Section of the Institute of Metals 
enabled him to voice the general appreciation o/ 
the close relationship between that body anid 
the Institute, and his conviction that we were 
approaching the time when the metallurgist and 
the foundryman, even thongh probably they 
used different dialects, would understand each 
other better than they had done _ heretofore 
Great strides had been made already in that 
direction to the benefit of themselves and the 
industry they served. He wished the London 
Branch of the Institute the very best of luck. 
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The Week’s News in. Brief 


Trade Talk 





A COLOUR FILM, made at the works of Steel, Peech 
& Tozer, Limited, was shown to members of the 
Sheflield Society of Engineers and Metallurgists at 
their annual meeting last week. It formed part of 
a lecture on ‘“‘ The Open-Hearth Furnace’’ by Mr. 
R. Percival Smith. 

Tue Guascow Dean or Guitp Courr has passed 
plans of Bergius Company, Limited, marine-engine 
manufacturers, to carry out-additions and alterations 
to their works at Kyle Street and Stafford Street, 
Glasgow, and of Barr & Stroud, Limited, engineers, 
to carry out additions and alterations to their works 
at Strathcona Street and Crow Road, Anniesland, 
Glasgow. 

REFERENCE to the new iron and steel prices, which 
come into operation on January 1, was made by Mr. 
A. N. McQuistan, director and general manager, 
speaking at the annual dinner of the West Hartle- 
pool and Stockton staffs of the South Durham Steel 
& Iron Company, Limited. Mr. McQuistan said it 
was essential, if the new prices were to be main- 
tained, that every steelworks must work at 100 per 
cent. to meet them. 

Mr. 8S. M. Witrorp, chairman and managing 
director of W. H. Dorman & Company, Limited, 
Stafford, speaking at the annual dinner of the works 
Welfare Association, said that the company had 
good orders in hand and good prospects of others, 
and, from what he could see, there was no reason 
why the whole of their employees, now numbering 
just under 700, should not be kept in full-time 
employment for many months to come. 

Srern & Arkinson, LimireD, held their annual 
staff dinner at Pagani’s Restaurant, London, on 
December 9, Mr. J. S. Atkinson, managing director 
of the company, presiding. The toast of ‘* The 
Firm and the Staff ’’ was proposed by Mr. W. S. 
Gifford, Mr. Atkinson responding, while that of 
‘‘The Guests’? was proposed by Mr. 8. E. Cash 
(chairman), and replied to by Mr. E. W. Moss. 
After dinner the company was entertained by some 
excellent concert items. 

Tue Import Duties Apvisory COMMITTEE give 
notice of an application for the addition to the Free 
List of alloys of metal, unwrought, in blocks, ingots, 
cakes, bars and slabs, containing more than 50 per 
cent. by weight of bismuth and more than 15 per 
cent. by weight of lead. Any representations which 
interested parties may desire to make in regard to 
this application should be addressed in writing to the 
Secretary, Import Duties Advisory Committee, Shell- 
Mex House, Strand, London, W.C.2, not later than 
January 14, 1939. 

THE ¥Fmst ordinary general meeting of the British 
Coal Utilisation Research Association was held at 
Caxton Hall, Westminster, on December 14. Sir 
Evan Williams, Bart., who presided, said that the 
Association had been formed on April 22 last, but as 
it had taken over the Research Department of the 
Combustion Appliance Makers’ Association * (Solid 
Fuel), it had had a flying start. The total income 
in 1938 was expected to amount to nearly £29,000. 
Premises had been secured adjoining West Brompton 
Station for an Experimental Station,,which, it was 
hoped, would be ready for use next April or May. 

Tue Scorrish Economic CommMirTTer’s report on 
Scottish light industries, issued on December 16, 
deals with seven of the lighter Scottish industries. 
and stresses the need for Scotland’s industrial struc- 
ture being placed on a broader basis. The establish- 
ment of the Scottish Industrial Estate at North Hill- 
ington, near Glasgow, is hailed as a success, and it 
is suggested that the three smaller estates to be pro- 
vided in Lanarkshire should be followed by similar 
inducements to industry to expand to other severely 
depressed areas in Scotland. Writing on the heat 
ing, ventilating and refrigerating apparatus industry. 
Mr. John M. Hay states that this is a very efficient 
and flourishing one in Scotland. It is surprising, 
however, that Scotland, with its important light 
castings industry, has failed to secure a share in 
the production of cast-iron radiators and boilers for 
modern domestic  central-heating installations. 
Similar considerations apply in the matter of light 
metal pressings, stampings and spinnings. 

Tre acquisition of the oil-engine business of 
Petters, Limited, by the Brush Electrical Engineer- 
ing Company, Limited, and the consequent re-loca- 
tion of the Petter organisation as a self-contained 
manufacturing and marketing unit at Loughborough, 


has involved the transfer of many thousands of tons 
of plant and equipment from Yeovil, and the simul- 
taneous replanning of the entire Loughborough 
works on modern lines, all without interruption of 
output. The feat is the more remarkable since the 
incoming plant, including mass-production machinery 
for the new Petter 14 to 3 h.p. general utility engine, 
will be housed at Loughborough without any lateral 
extensions to the 36-acre works. Begun about seven 
weeks ago, the transfer and building operations are 
to be completed by the middle of January. The 
Petter plant is arriving daily in trainloads at 
Loughborough, where it is lowered in position direct 
by electric cranes. While the first half of the 
plant is being transferred, day and night shifts at 
Yeovil are fulfilling orders on the remaining half. 
The same procedure will be adopted on the first half 
at Loughborough, while the second half is being 
transported and reassembled in the new Brush 
works, 











Personal 





BRIGADIER-GENERAL MaGNus Mowat, owing to ill- 
health, has resigned the secretaryship of the Insti- 
tution of Mechanical Engineers after 18 years’ work. 
He has been appointed hon. secretary. 

Mr. Witwiam Cooper, B.Sc., has been appointed 
head chemist of the British Aluminium Company’s 
new works at Newport, Monmouthshire. He began 
his career at the Burntisland works of the company. 

Mr. A. K. Wison, governing director of Spear 


& Jackson, Limited, steel and tool manufacturers,, 


Sheffield, and a former Master Cutler, has left for 
a tour of Egypt, Siam, Malaya and the Dutch East 
Indies. He expects to be back in Sheffield about 
the end of April. 


Will 
Barctay, W. R., of Birmingham, manag- 
ing director of Henry Wiggin & Com- 
pany, Limited, nickel manufacturers, 
and consulting metallurgist to the 


Mond Nickel Company, Limited £23,452 








Obituary 





Mr. Epcar C. Benson, of Sheffield, formerly a 
local director of Thos. Firth, Limited, has died, 
aged 67. 

THE DEATH occurred suddenly last week of Mr. T. 
Cox, chief works foreman of the Beeston Boiler 
Company, Limited, Beeston, Notts. Mr. Cox, who 
was 56 years of age, had been with the firm for over 
40 vears. 











Contracts Open 





London, E., January 3.—Cast-iron work, tools. 
implements, pipes, bars, etc., for 12 months from 
April 1, 1939, for the Metropolitan Borough of 
Stepney. Mr. Bernard J. Belsher, borough engineer, 
Municipal Offices, Raine Street, Old Gravel Lane, 
London, E.1. 

New Delhi, January 9.—Cast-iron pipes and 
specials during the period April 1, 1939, to March 
31, 1940, for the Indian Stores Department. (Engi- 
neering Branch). (D.O.T. reference T. 30,015/38. ) 

Plympton, January 13.—Construction and main- 
tenance of about 14 miles of spun-iron and _ steel 
pipe water mains, from 4 in. to 7 in. dia., for the 
Kingsbridge and Salcombe Water Board. Lemon & 
Blizard, consulting engineers, 24, Lockyer Street, 
Piymouth. (Fee £5 5s., returnable. ) 

Preston, January 16.—Two revolving distributors, 
53 ft. dia.; sludge pump and engine; ironwork, 


valves. ete., for the Committee of Visitors 
of the County Mental Hospital, Whitting- 
ham, near Preston. Mr. H. B. Ward. consult- 
ing engineer, 68, The Albany. Old Hall Street, 


Liverpool, 3. (Fee £5 5s., returnable. ) 

Tunbridge Wells, January 14.—Cast-iron goods 
during the 12 months commencing April 1, 1939, 
for the Borough Council. Mr. Hugh P. Bishop, 
borough surveyor, ‘ Linden,’’ Linden Park, Tun- 
bridge Wells. 
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Company Meetings 





J. Brockhouse & Company, Limited 

The annual meeting of J. Brockhouse & Com) ny, 
Limited, was held at West Bromwich on Dece: \e) 
14. Mr. J. T. BrockHouse (chairman and mana ing 
director), who presided, said that the West Bom 


wich works continued to be fully occupied.  R. 
Berry & Son, Smethwick—-devoted solely to the 
manufacture of laminated springs—suffered s. me 


what since June last from the recession in 
motor trade. As regards their subsidiary «om- 
panies, the oldest was that of Lones, Verno: & 
Holden, Limited, which was engaged solely on ;ail 
way work. While they had had substantial profits 
during the past few years, this year the railway 
trade had fallen off considerably. In Brockhouse 
Castings, Limited, of Wolverhampton, they hid a 
very substantial asset. The production in thei 
steel foundry had increased to such an extent. that 
good profitable returns were now regularly being 
received. 


Atlas Steel 
Limited 


At the annual meeting of the Atlas Steel Foundry 
& Engineering Company, Limited, Mr. A. (. 
StRaATHIE (chairman) said that the production of 
castings for the year had again been a record in 
the history of the company, the cash value of the 
production representing an increase of 334 per cent. 
on that for 1937. Costs during the year had risen 
by some 10°per cert.; exclusive of taxation. The 
company had been in the fortunate position of being 
able to show, in spite of the general reduction in 
output throughout the country, an increase each 
quarter as compared with the previous yeai. 
The directors wére confident that the works could 
be kept: reasonably employed during the coming 
year. 


Broom & Wade, Limited 


The annual meeting of Broom & Wade, Limited, 
was held at High Wycombe on December 14. Mr. 
Harry S. Broom (chairman and managing director) 
said that, in spite of political disturbances in Europe 
and the check in the general optimism which was 
spreading through this country a year ago, the 
company had had a sane year. In certain 
directions they had had much greater difficulty in 
obtaining orders, but their improved organisation 
had enabled them to keep their turnover up and 
also to achieve an increase in the net profits of over 
£17,000 to a new record of £56,078. 


Foundry & Engineering Company, 


J. Samuel White & Company, Limited 

Presiding at the annual meeting of J. Samuel 
White & Company, Limited, Srr ARcHIBALD 
MITcHELSON (chairman) said that they had work 
in hand of. the value. of about £14 million, and 
every department of their activities, engineering. 
naval shipbuilding, boatbuilding, aeroplane com 
ponents manufacture, etc., was busy and likely to 
be kept busy for a considerable period. 








Company Reports 





Premier Metal Company of South Africa, Limited. 
-—Net profit of £5,873 for year to June 30. 
Light Production Company, Limited.—Interim 
dividend on the ordinary shares of 5 per cent. 
Stothert & Pitt, Limited.—Half-year’s dividend 
on the 5 per cent. cumulative preference shares. 
Hepworth & Grandage, Limited.—Net profit. 
£41,303; brought in, £22,403; to general reserve 
£18,000; dividend of 10 per cent. and a_ shar 
bonus of 24 per cent.; carried forward, £20,706. 
Universal Grinding Wheel Company, Limited.— 
Net profit for the year ended September 30, afte! 
providing £33,546 for income-tax and N.D.C.. 
£89,575; brought in, £273; participating dividend of 
1 per cent. on the preference shares; dividend 0 
the ordinary shares of 10 per cent., tax free: to re 
serve, £45,000; carried forward, £848. i 
J. Samuel White & Company, Limited.—Prot! 
for the year to September 30, after deduction © 
£16,680 for depreciation, £66,814; brought 1 
£17,666; income tax and N.D.C., £29,071: pre 


ference dividend for the four years ended April é 
1933, 1934, 1935 and 1938, £24,360; half-year’s div 
dend to September 30, 1938, on the 6 per cell. 
cumulative preference shares, £3,045; dividend © 
5 per cent. on the ordinary shares, £10,150; carrie 
forward, £17,854. 
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Already there are indications of greater activity 
following the publication of the reduced iron and 
steel prices. Foundry-iron producers have now 
announced their intentions with regard to quotations 
for deliveries after the turn of the year; prices of 
high-phosphorus foundry and forge pig-irons will 
be reduced by 108. per ton. 


Pig-lron 


MIDDLESBROUGH.—Trade in foundry iron has 
been held up owing to the delay in announcing for- 
ward prices. Reduced quotations have now been 
announced, however, and prices will be lowered by 
10s. per ton. This is not enough to influence the 
export market, which has been very quiet for many 
months, but business conforms to expectations and 
should stimulate home trade. 

Consumers of hematite are expected to call for 
contract deliveries much more freely next month, 
as they will receive the benefit of the rise-and-fall 
clause; most of them have substantial tonnages still 
to take up before entering into new orders. The 
reduction of 12s. 6d. has been generally welcomed, 
but it is appreciated that such a comparatively small 
fall in the price of hematite will not go very far in 
helping to retrieve lost business in the export 
market, Continental quotations being still appre- 
ciably lower than home prices. A few consumers 
whose contracts had already expired are negotiating 
with producers for further business, but there is 
only a small number of users in this position. For 
delivery on the North-East Coast, East Coast mixed 
numbers are quoted at 120s. per ton for delivery 
after January 1. 


LANCASHIRE.—The makers’ decision to reduce 
prices of foundry and forge pig-irons by 10s. per 
ton as from January | has been welcomed in this 
area. It is anticipated that there will be a fairly 
good buying movement now that the new prices 
are known, as many users have reduced their 
stocks considerably. Most of the local foundries 
are still unsatisfactorily employed, but there 
has recently been something of an _ improve- 
ment. Hematite users have not yet shown much 
interest in new business, despite the fact that they 
are now able to buy at the new quotations. Many 
of them have still heavy deliveries to take up under 
existing contracts. For delivery over the first half 
of next year in the Manchester district, West Coast 
mixed numbers will be invoiced at 128s. 6d., with 
East Coast material at 128s. 


MIDLANDS.—While many consumers in this area 
were hoping for a reduction of as much as 20s. 

r ton in the quotations of high-phosphorus pig- 
iron, it is thought that the reduction of 10s. on the 
existing rates is reasonable. Several of the iron- 
founders who have been buying on a hand-to-mouth 
basis for a considerable time past will undoubtedly 
he ready to fix up new contracts at the new prices. 
Others, however, have still got ample stocks to last 
them for some months. Hematite consumers are 
able to obtain the benefit of the lower quotations 
on the unexpired portions of their contracts, and 
are expected to call for deliveries more freely. Most 
of them have heavy tonnages to take up before 
there is any necessity to enter into further business. 


SCOTLAND.—Business in foundry pig-iron has 
been negligible during the past week, pending the 
announcement of future prices. Now that it is 
known that quotations will be lowered by 10s. per 
ton additional orders will shortly be placed. Con- 
sumers of hematite are well covered for their re 
quirements over a long period, and so far there 
has been little increase in the demand since the new 
prices were made known. Users will pay for the 
unexpired contract deliveries at the new rates which 
are :—Hematite mixed numbers, 120s. 6d.; Scottish 
basic, 100s.; English and Indian basic, 92s. 6d., 
all less 5s. rebate. 





Coke 


There is rather a quiet tone in the foundry-coke 
market at the present time. Most consumers have 
already covered their needs over the next few 
months, while prices will not be altered before the 
end of June next. The current quotation is’ 50s. 6d. 
for best Durham coke, with Welsh at a minimum 
of that figure, both delivered to Birmingham and 
Black Country stations. 
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Raw Material Markets 


Steel 


The effect of the lower steel prices will not be 
fully noticed until after the turn of the year, owing 
to the incidence of the Christmas holiday and the 
annual stocktaking period. It is generally ex- 
pected that the demand for semi-finished steel will 
show a further expansion as a resukt of the reduced 
prices and orders are passing to the producers at 
a good rate, despite the fact that many consumers 
are in possession of substantial stocks. Finished 
steel has been in better demand following the 
announcement of the new quotations, but additional 
orders would be welcomed by the makers, who are 
not too well employed. 


Scrap 


As announced in our last issue, prices of heavy 
steel scrap are to be reduced by 8s. 6d. per ton on 
January 1. The complete price schedules, however, 
have still to be announced. At present, most of 
the consumers are well stocked and it will be some 
little time before new business is transacted. The com- 
paratively low production of the steelworks is re- 
stricting the consumption of scrap. In view of the 
approaching holidays many users of all grades of 
scrap are taking reduced deliveries and it will not 
be until after the turn of the year that the position 
will become normal again and the effect of the new 
prices is seen. 


Metals 


Copper.—Demand for this metal has fallen to a 
very low ebb, and consumers’ interest is only for 
small tonnages for early deliveries. There was some 
improvement in quotations at the end of last week, 
but the outlook cannot be said to be very encourag- 
ing. Following the publication of the November 
copper statistics, the Kennecott Copper concern 
announced that they were planning to curtail pro- 
duction from January 1. It is anticipated that other 
American producers will follow suit. It is reported 
that copper production in Canada during the month 
of October totalled 49,356,139 lbs., as compared with 
51,915,082 lbs. in the same month of 1937. Produc- 
tion during the ten months of the year was 
490,572,600 lbs., against 430,012,972 lbs. in the ten 
months of 1937. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £43 13s. 9d. to £43 15s. ; Friday, 
£43 12s. 6d. to £43 13s. 9d.; Monday, £43 8s. 9d. 
to £43 10s.; Tuesday, £43 13s. 9d. to £43 15s. 

Three Months.—Thursday, £43 18s. 9d. to £44; 


Friday, £43 16s. 3d. to £43 17s. 6d.; Monday, 
£43 13s. 9d. to £43 15s.; Tuesday, £43 17s. 6d. 
to £43 18s. 9d. 

Tin.—Better news from Wall Street tended to 


make for a firmer tone in London at the end of last 
week, but the market, generally, has been quiet. 
The fact that quotations have been comparatively 
well maintained must be attributed to the strict con- 
trol exercised over this metal. Although the Ameri- 
can tinplate trade is employed at only about 35 per 
cent. of capacity, it is expected that the industry 
will make better returns early in the New Year. 

Speaking at the annual meeting of Malayan Tin 
Dredging, Limited, in London on Friday last, Mr. 
C. V. Stephens, chairman, said that it had always 
been his opinion that the standard tonnage allotted 
to Malaya at the inception of the restriction scheme 
in 1931 did scant justice to her productive capacity. 
Nevertheless, he considered the scheme had from 
its inception proved to be of the greatest service to 
the tin industry of that country, and he regarded the 
raising by the International Tin Committee of the 
standard tonnage from 71,940 tons to 77,335 tons as 
from July 1 last as placing the production of Malaya 
on a much more equitable basis. 

Official quotations were as follow :— 


Cash.—Thursday, £215 5s. to £215 10s.; Friday, 
£214 2s. 6d. to £214 10s.; Monday, £213 10s. to 
£213 15s.; Tuesday, £213 15s. to £214. 

Three Months.—Thursday, £216 5s. to 


£216 7s. 6d.; Friday, £215 5s. to £215 10s. ; Monday, 
£214 12s. 6d. to £214 15s.; Tuesday, £215 to 


£215 5s. 

Spelter.—This market continues to be featureless. 
Consumers are more concerned with planning their 
stocktaking activities than ordering additional sup- 
plies, while until the question of the zine import 
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duty has been finally disposed of, there is unli. ely 
to be much new business. In this connection. it 
has recently been reported that the proposal: to 
increase the duty on foreign zinc from 12s. 61. to 
30s. per ton have met with a setback, but Metal 
Exchange circles do not believe that there are any 
very serious difficulties. 

Daily market prices :— 

Ordinary.—Thursday, £13 1lis.; Friday, £13 
Monday, £13 11s. 3d.; Tuesday, £13 12s. 6d. 

Lead.—Interest in this metal has been on a fairly 
satisfactory scale during the past week, but tere 
is unlikely to be any real buying movement witil 
after the annual stocktaking has been carried out 
early in the New Year. It is suggested that some 
alteration may have to be made in the lead restvi 
tion scheme as a result of a strike at the Monteirey 
refinery in Mexico. 

Day-to-day quotations :— 

Soft Foreign: (Prompt).—Thursday, £15 2s. ‘\1.; 
Friday, £15; Monday, £15; Tuesday, £14 18s. 9d. 

Scrap.—There has been no improvement in the 
non-ferrous scrap market, and trade continues to be 
dull. Exports to Germany are at a low level. 

Approximate selling prices for old metal :—New 
aluminium cuttings; £70; rolled, £54; cast, £30 to 
£32; foil, £80. Copper, £38 to £43; braziery, £34. 
Brass (clean), £20 to £23. Zinc, £10. Bead, £14 5s. 
Gunmetal, £38. 
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Book Review 


A Pocket Book for Mechanical Engineers. By D. A. 
Low, M.I.Mech.E. Edited by B. B. Low, 


M.A., A.M.I.Mech.E., A.M.I.A.E. Pub- 
lished by Longmans, Green & Company, 
Limited, 39, Paternoster Row, London, 
E.C.4. Price 10s. 6d. 


Except to the confirmed mathematical addict, 
few reference books of the calibre of Low’s 
** Pocket Book for Mechanical Engineers ”’ com- 
mend themselves to the ordinary engineering and 
metallurgical reader as suitable bedside litera- 
ture. Low’s Pocket Book is a classic of its type, 
and whether judged from the excellence of its 
production or the comprehensiveness and _in- 
structional value of its contents will form both 
a bedside companion and an office and works 
rade-mecum for a wide circle of engineers and 
scientific workers. This . pocket book _ first 
appeared in 1898, just 40 years ago, and for the 
current edition has been completely revised. 
Although revision of technical handbooks has 
become general during the last few years, the 
present volume numbers among those in which 
the most drastic revision has been thought worth 
while and has been carried out with exemplary 
results. Of the 778 pages in the book, no fewer 
than 240 pages show substantial additions and 
alterations in a multiplicity of subjects, to keep 
the matter abreast with the now rapid march of 
modern engineering and physical developments. 
in an age when applied physics is at last com- 
ing into its own and threatens to displace per- 
manently every other science, whether theoreti- 
cal or applied, from its claim to pre-eminence. 
A few only of the many changes which have 
been introduced can be noticed here, viz., notes 
on materials, properties of rolled steel sections. 
moments of inertia of sections of weldless steel 
tubes, ball and roller bearings, varieties of fuel. 
steam boilers, Board of Trade and Lloyd’s rules 
for boilers, riveted joints and shafts, shotblast- 
ing, cutting tools and grinding wheels, and 
Brinell hardness testing. The whole of the con- 


tents has, in fact, been revised, and we must 
congratulate the compiler on his excellent 


foundry section, as the shortcomings of such sec- 
tions in similar reference books have compelled 
us, on occasion, to criticise them strongly. We 
note one small point: the minimum tensile valve 
of cast iron is given as 5 tons per sq. in. 4 
lamentably low figure and corresponding to 4 
iron which no one would dream of making nowa- 
days. No doubt this small point will |! 
rected in the next edition. We can confidently 
recommend this useful handbook as a seasonable 
present to hoth the young and old engineer. 
B: R. F. 
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